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ABSTRACT 

In  the  Breeding  Bird  Survey  of  North  America,  cooperators  ran  982 
survey  routes  in  1967  and  1,1?^  in  1968.  All  States  except  Hawaii  and 
all  Canadian  Provinces  except  Newfoundland  were  included.   Roadside 
routes  are  selected  at  random  within  1 -degree  blocks  of  latitude  and 
longitude.   Each  2h2-valle   route,  with  S-minute  stops  spaced  half  a  mile 
apart,  is  driven  by  automobile.  All  birds  heard  or  seen  at  the  stops 
are  recorded  on  special  forms,  and  the  data  are  transferred  to  magnetic 
tape  for  analysis.   The  average  number  of  birds  of  each  species  per 
route  is  tabulated  by  State  and  Province,  presenting  for  the  first  time 
a  record  of  the  comparative  abimdance  of  each  species  across  the  conti- 
nent.  The  sample  size  is  given  for  each  species  recorded.  A  sophisti- 
cated analysis  program,  here  employed  for  the  first  time,  is  used  to 
compute  weighted  mean  values  of  the  survey  results  for  selected  species 
at  the  State,  stratum,  regional,  and  continental  level.   The  statistical 
significance  of  year-to-year  changes  at  the  80,  90,  95,  and  99  percent 
levels  of  probability  are  part  of  the  computer  output.  An  index  for 
comparing  populations  of  each  species  from  year  to  year  is  established, 
with  1968  as  the  base  year.  Maps  show  the  breeding  range  and  comparative 
abundance  of  selected  species. 


11 


CONTENTS 

Page 

ABSTRACT ±± 

INTRODUCTION 1 

METHODS    1 

Selection  of  routes 1 

Observer  contacts 2 

Field  procediires 2 

Recording  of  data 3 

Coverage  3 

Processing  of  data k 

Quality  control h 

RESULTS 6 

Sample  size 6 

Summaries  by  States  and  Provinces 7 

Ecological  stratification 8 

Analysis  of  population  trends 8 

All  comparable  routes  versus  those  covered  by  the  same 

observer 10 

Population  indexes  10 

Mapping  of  relative  abundance 11 

ACKNOWLEDGMEN'TS 13 

Breeding  Bird  Siorvey  coordinators 23 

REFERENCES 27 

Figures 

1.  Distribution  of  I967  Breeding  Bird  Si^-vey  routes 30 

2.  Distribution  of  I968  Breeding  Bird  Survey  routes 31 

3.  Breeding  Bird  Survey  stratification  map 32 

k.      Mourning  Dove  breeding  distribution,  I968 33 

5.  Black-billed  Cuckoo  breeding  distribution,  19^7 3^ 

6.  Chuck-will 's-widow  breeding  distribution,  I967  35 

7.  Chimney  Swift  breeding  distribution,  I967 36 

8.  Yellow- shafted  Flicker  breeding  distribution,  I967  37 

9.  Red-shafted  Flicker  breeding  distribution,  I968 38 

10.  Eastern  Kingbird  breeding  distribution,  I968 39 

11.  Western  Kingbird  breeding  distribution,  I968  kO 

12.  Great  Crested  Flycatcher  breeding  distribution,  I967  ....  ^1 

13.  Acadian  Flycatcher  breeding  distribution,  I967  ^2 

14.  Horned  Lark  breeding  distribution,  I968 43 

15 .  Blue  Jay  breeding  distribution,  I967 kk 

16.  Carolina  Chickadee  breeding  distribution,  I967  ^5 

17.  Tufted  Titmouse  breeding  distribution,  I967 46 

18.  Brown-headed  Nuthatch  breeding  distribution,  I967 ^7 

19.  Carolina  Wren  breeding  distribution,  I967 48 

20.  Catbird  breeding  distribution,  I967 49 

21.  Brown  Thrasher  breeding  distribution,  I967  50 

22.  Wood  Thrush  breeding  distribution,  I967 51 

23 .  Eastern  Bluebird  breeding  distribution,  I967  52 

24.  Red-eyed  Vireo  breeding  distribution,  I967  53 


111 


Fig-ures  Page 

25.  Parula  Warbler  breeding  distribution,  I967 5^+ 

26.  Yellow -throated  Warbler  breeding  distribution,  196?  55 

27.  Pine  Warbler  breeding  distribution,  196? 56 

28.  Prairie  Warbler  breeding  distribution,  19^7  57 

29.  Eastern  Meadowlark  breeding  distribution,  I967 58 

30.  Scarlet  Tanager  breeding  distribution,  I967  59 

31.  Cardinal  breeding  distribution,  I967 • 60 

32.  House  Finch  breeding  distribution,  I968  61 

33»   Dickcissel  breeding  distribution,  I967 62 

3^.  Dickcissel  breeding  distribution,  1968 63 

35-   Rufous -sided  Towhee  breeding  distribution,  I968  6k 

36.  Field  Sparrow  breeding  distribution,  I967  65 


Tables 

1.  Total  individuals  recorded,  1967  and  1968  . 66 

2.  Average  number  of  birds  per  route  in  western  States  and 

Provinces,  1968 71 

3.  Average  number  of  birds  per  route  in  central  States  and 

Provinces,  1967  and  1968 78 

h.     Average  number  of  birds  per  route  in  eastern  States  and 

Provinces,  1967  and  1968 92 

5.  Analysis  of  population  changes  east  of  the  Mississippi  River 

from  Breeding  Bird  Survey,  I966-I967  IO3 

6.  Analysis  of  population  changes  based  on  58O  comparable  routes 

east  of  the  Mississippi  River,  1967-I968  ........  10^4- 

7.  Analysis  of  population  changes  based  on  222  comparable  routes 

from  the  Great  Plains  to  the  Mississippi  River,  1967- 

1968 105 

8.  Analysis  of  population  changes  based  on  802  comparable  routes 

from  the  Great  Plains  to  the  Atlantic  Ocean,  1967-1968  .  106 

9.  Population  indexes  for  selected  species.  Base  year,  I968.  .  .  107 


IV 


INTRODUCTION 

In  June  I966,   with  the  help  of  carefully  selected  amateur  and  pro- 
fessional ornithologists,  the  first  large-scale  Breeding  Bird  Survey  was 
conducted  in  the  United  States  and  Canada  east  of  the  Mississippi  River. 
Cooperators  conducted  585  roadside  counts,  each  including  fifty  3 -minute 
stops.   The  counts  were  conducted  along  routes  whose  starting  points  and 
directions  were  established  at  random  within  1-degree  blocks  of  latitude 
and  longitude.   The  results  were  tabulated  by  species  and  by  State  or 
Province  and  were  published  in  The  Breeding  Bird  Survey,  I966  (Robbins 
and  Van  Velzen,  I967).   That  report  also  included  a  statement  of  the 
urgent  need  for  a  continental  breeding  bird  survey,  a  discussion  of  some 
of  the  biases  involved,  and  maps  showing  the  breeding  distribution  and 
relative  abundance  east  of  the  Mississippi  River  of  12  selected  species. 

In  1967,  coverage  was  extended  westward  to  include  Manitoba,  the 
Dakotas,  Nebraska,  Kansas,  Oklahoma,  and  Texas.   Density  of  coverage  was 
improved  in  some  of  the  Eastern  States  and  Provinces,  and  982  routes  were 
successfully  inventoried  during  the  I96T  breeding  season.   A  preliminary 
report  (Robbins  and  Van  Velzen,  I968)  gave  participants  a  summary  of  the 
1967  results. 

In  1968,  coverage  was  extended  westward  to  the  Pacific  States  and 
Provinces,  with  a  total  of  1,17^  routes. 


METHODS 

The  methods  used  for  recording  observations  in  the  field  are  the 
same  as  those  described  in  the  I966  report  and  will  be  reviewed  only 
briefly  here . 

Selection  of  routes 

Routes  were  selected  according  to  stratified  random  sampling  design 
(Cochran,  1953)-   The  basic  sampling  unit  is  a  degree  block  of  latitude 
and  longitude.   These  blocks  decrease  slightly  in  size  with  increasing 
distance  from  the  equator.   North-south  dimensions  are  uniformly  about 
70  miles,  and  east-west  dimensions  are  about  50  miles.   Intensity  of 
coverage  in  various  parts  of  the  continent  depended  on  availability  of 
qualified  personnel.  An  effort  was  made  to  obtain  uniform  density  of 
sampling  throughout  a  given  State  or  Province,  but  the  number  of  routes 
per  block  varied  from  one  State  to  another.   In  most  Southern  and  Central 
States,  two  roadside  routes  were  selected  at  random  in  each  degree  block 
of  latitude  and  longitude.   From  Tennessee  and  Virginia  northward,  four 
routes  were  mapped  for  each  block  except  for  the  States  of  Pennsylvania, 
New  York,  Vermont,  and  New  Hampshire,  which  had  eight  routes  per  block, 
and  Delaware  and  Maryland  with  I6.   In  most  of  the  Western  States  and 
Provinces,  and  in  those  parts  of  the  Dakotas,  Nebraska,  Kansas,  Oklahoma, 


and  Texas  lying  west  of  the  100th  meridian,  the  original  sampling  plan 
was  reduced  to  two  routes  per  2 -degree  block  (2°  x  2°),  or  one -fourth 
the  coverage  in  adjacent  parts  of  the  same  States.   In  western  California, 
Oregon,  and  Washington,  however,  sampling  was  at  a  density  of  one  route 
per  degree  block.   Coverage  in  Alaska  was  of  necessity  limited  to  that 
State's  comparatively  short  road  system,  but  three  routes  were  run  in 
1968,  and  others  have  been  drawn  for  future  coverage. 

The  starting  point  and  the  direction  of  each  route  were  determined 
by  drawing  numbers  from  a  table  of  random  digits.   Most  routes  were 
established  by  the  Migratory  Bird  Populations  Station  and  marked  onto 
maps  that  were  sent  to  the  cooperators, 

A  uniform  plan  was  used  in  outlining  the  routes  onto  road  maps  so 
that  the  stops  would  not  be  prejudiced  in  favor  of  any  particular  habi- 
tats or  conditions  other  than  those  imposed  by  the  highway  engineers,  who 
tend  to  avoid  steep  slopes  and  extensive  marshes,  and  by  the  influence  of 
the  road  on  the  habitat. 

For  practical  reasons,  counting  has  to  be  limited  to  roadsides. 
Hence  the  breeding  bird  count  is  a  sample  of  roadside  habitats  and  not 
of  all  habitats  in  the  States  and  Provinces.   This  fact  should  be  kept 
in  mind  when  conclusions  are  drawn  from  the  data  obtained. 

Observer  contacts 

As  in  1966,  observers  for  the  Breeding  Bird  Survey  were  handpicked 
by  State  and  Provincial  coordinators.   The  names  of  the  cooperators  were 
submitted  to  the  Migratory  Bird  Populations  Station,  and  the  instructions, 
maps,  and  report  forms  were  distributed  by  this  Station.   Wherever  possi- 
ble, observers  were  encouraged  to  cover  the  same  route  or  routes  as  in 
prior  years  in  order  to  keep  observer  variability  to  a  minimum.   The  out- 
standing success  of  this  Survey   in  its  formative  years  is  very  largely  a 
result  of  the  wholehearted  cooperation  of  the  State  and  Provincial 
coordinators  who  are  listed  on  pages  23-26.  Without  the  enthusiastic 
participation  of  these  coordinators  the  Survey  would  not  have  been  possible. 

Field  procedures 

Proceduree,  which  have  been  carefully  standardized,  were  the  same  as 
in  1966.   Each  observer  was  instructed  to  start  at  exactly  one -half  hour 
before  local  sunrise  and  to  make  fifty  3-niinute  stops  along  the  predeter- 
mined route.   The  stops  were  set  at  one-half-mile  intervals  with  the 
stipulation  that  the  observer  could  deviate  as  much  as  one -tenth  of  a  mile 
from  the  standard  interval  in  order  to  avoid  sharp  curves  or  places  where 
it  would  be  dangerous  to  stop.  At  each  stop  the  observer  watched  and 
listened  for  exactly  3  minutes  and  counted  the  number  of  birds  of  each 
species  detected  during  this  period.   Birds  observed  before  or  after  the 
3 -minute  period  were  not  included  in  the  Survey,  nor  were  birds  that 
were  seen  while  driving  between  stops. 


Recording  of  data 

In  order  to  facilitate  the  recording  of  observations  in  the  field, 
1^  regional  field  sheets  were  designed  for  use  in  different  sections  of 
the  continent.   Each  field  sheet  contained  the  names  of  the  species 
most  likely  to  be  recorded  in  the  area  for  which  it  was  designed. 
Following  the  name  of  each  species  were  10  columns  for  recording  sep- 
arately the  counts  made  at  each  of  10  consecutive  stops.  A  separate 
sheet  was  used  for  each  10  stops.  All  birds  seen  within  one-q.uarter  mile 
of  the  stop  were  counted  during  the  3 -minute  interval,  and  all  birds 
heard,  regardless  of  distance,  were  recorded.   Wo  effort  was  made  to 
separate  birds  seen  from  birds  heard.   Birds  seen  in  flight  were  treated 
the  same  as  birds  seen  perched,  feeding,  singing,  or  otherwise  occupied. 
Up  to  one  additional  minute  of  observation  was  allowed  at  stops  where 
there  was  excessive  interference  such  as  heavy  traffic,  airplanes,  etc.; 
the  instructions  specified  that  the  additional  minute  could  be  permitted 
only  at  stops  where  interference  was  great,  not  routinely  at  all  stops. 

At  the  conclusion  of  the  50  stops,  the  data  were  transferred  to  a 
summary  sheet  that  gave  totals  for  each  species  for  each  set  of  10  con- 
secutive stops  as  well  as  the  50 -stop  totals  and  the  number  of  stops  (out 
of  a  possible  50 )  at  which  each  species  was  noted.   The  summary  sheet  also 
contained  information  on  starting  and  finishing  times  and  weather  condi- 
tions as  well  as  date,  observer,  and  route  identification.   A  copy  of 
each  field  sheet  and  of  the  summary  sheet  was  mailed  directly  to  the 
State  coordinator  or  to  the  Migratory  Bird  Populations  Station. 

Coverage 

The  Survey  was  scheduled  to  be  completed  during  the  month  of  June 
except  for  a  few  counts  that  were  taken  in  late  May  in  the  far  South  and 
a  few  that  were  covered  in  early  July  in  the  northern  tier  of  States  and 
in  Canada.   The  few  routes  that  were  covered  earlier  or  later  than  the 
stipulated  period  for  each  State  or  Province  were  omitted  from  the  statis- 
tical analysis  because  of  the  possibility  that  migrants  were  included  or 
the  probability  that  some  of  the  breeding  birds  had  not  yet  arrived. 

Except  for  certain  experimental  routes,  each  was  covered  only  once. 
This  report  presents  a  summary  and  analysis  of  data  obtained  on  the  982 
routes  that  were  successfully  run  in  I967  and  the  1,17^  routes  that  were 
completed  in  I968.   Figures  1  and  2  show  the  locations  of  the  I967  and 
1968  routes. 

In  order  to  minimize  variability  resulting  from  different  weather 
conditions,  observers  were  requested  not  to  run  their  routes  during  rainy 
or  foggy  weather  or  if  the  wind  exceeded  12  miles  per  hour  (3  on  the 
Beaxifort  Scale).  Under  ideal  conditions  a  survey  route  can  be  completed 
in  h   hours  but,  where  roads  are  in  poor  condition  or  excessive  noise  is 
encountered,  the  time  may  extend  to  U2  hours  or  more. 


Processing  of  data 

Upon  receipt  at  the  Migratory  Bird  Populations  Station,  each  report 
was  acknowledged,  entered  on  a  master  map  of  coverage,  and  reviewed  by 
an  experienced  ornithologist  who  added  codes  indicating  the  number  of 
the  "stratum"  or  ecological  region  in  which  the  route  was  located,  the 
number  of  consecutive  years  the  route  had  been  covered. by  the  same  ob- 
server, and  the  type  of  route  (such  as  regular  or  experimental).   In 
1968,  the  starting  time  was  checked  against  a  table  of  local  sunrise 
times,  and  if  it  was  found  that  a  route  was  started  appreciably  earlier 
or  later  than  a  half  hour  before  sunrise,  the  number  of  minutes  early  or 
late  was  entered  on  the  form  for  future  reference.   The  sky  and  wind 
conditions  on  each  report  were  checked  and  those  few  reports  that  were 
made  under  seriously  substandard  conditions  were  marked  "Experimental" 
and  identified  with  an  appropriate  code. 

After  being  checked  visually,  the  summary  sheets  were  transmitted 
to  the  Station's  Electronic  Data  Processing  Section  to  be  put  on  magnetic 
tape.   After  key  punching  and  verifying,  the  records  were  run  through  a 
series  of  accuracy  checks.   The  basic  check  initiated  in  I966  concerned 
the  accuracy  of  the  addition,  by  the  observers,  of  the  page  totals  on  the 
summary  sheets.   Other  automatic  quality  checks  are  still  being  worked 
into  the  machine  editing  program,  and  these  will  be  described  at  a  later 
date. 

Thanks  to  the  installation  of  more  sophisticated  electronic  data 
processing  equipment,  it  was  possible,  starting  with  the  I968  records, 
to  send  each  observer  a  printout  of  his  summary  as  it  exists  on  magnetic 
tape,  incorporating  the  common  name  of  each  species  in  the  printed  report. 
In  prior  years  AOU  code  numbers  rather  than  species  names  had  to  be  used, 
and  this  made  it  more  difficult  for  the  observers  to  check  the  machine 
tabulations  for  accuracy.   The  use  of  species  names  instead  of  code  num- 
bers is  now  part  of  the  normal  routine.   Tables  2  through  h   of  this  report 
were  photographed  directly  from  tables  produced  by  the  computer. 

A  carbon  copy  of  the  machine  listing  for  each  route  was  sent  to  the 
State  coordinator  together  with  a  summary  by  species  containing  all  the 
detailed  records  for  his  State  or  Province. 

A  listing  for  each  species,  arranged  by  State  and  route,  has  also 
been  prepared  each  year.   This  information  is  available  to  anyone  working 
on  a  given  species. 

Quality  control 

There  are  many  potential  sources  of  bias  in  bird  population  data 
gathered  by  different  individuals  in  many  different  areas  under  a  great 
variety  of  weather  conditions.   In  order  to  get  maximum  value  from  the 
thousands  of  hours  of  field  work  by  our  very  specialized  corps  of 
volunteer  observers,  we  believe  it  is  necessary  to  standardize  field 
coverage  as  much  as  possible  and  to  adopt  strict  specifications  for  data 
that  will  be  used  in  certain  of  the  analysis  procediores.  We  have 


attempted  to  standardize  the  procedures  over  which  there  can  be  some 
control:  starting  time  with  respect  to  sunrise,  number  of  stops,  time 
spent  observing  at  each  stop,  and  maximum  distance  at  which  birds  seen 
may  be  coiinted.  Limitations  have  also  been  set  on  earliest  and  latest 
acceptable  dates,  and  acceptable  levels  of  wind  speed,  visibility,  and 
precipitation. 

Among  the  factors  not  controllable  are  (l)  how  well  the  observer 
follows  instructions,  (2)  marginal  weather  conditions  on  the  only  day 
the  observer  can  census  the  route,  (3)  year-to-year  variability  in 
weather  within  the  range  of  acceptable  conditions --for  instance,  very 
heavy  overcast  at  the  beginning  of  the  count,  which  may  reduce  visibility 
or  seriously  affect  the  activity  pattern  of  some  bird  species,  (U)  un- 
usual seasonal  conditions  which  may  accelerate  or  retard  nesting  cycles 
or  migration  of  certain  species,  and  (5)  circumstances  resulting  in  late 
starts  or  prolonged  route  coverage  which  may  yield  atypical  data  for  some 
or  all  species. 

Aside  from  biases  in  field  coverage,  there  are  opportunities  for 
errors  or  omissions  when  summary  sheets  are  prepared  from  the  field 
sheets,  during  the  editing  stage,  and  when  records  are  keypunched.   There 
are  additional  chances  for  error  when  corrections  are  punched  and  sub- 
stituted for  original  records  on  the  magnetic  tapes. 

Experience  has  shown  that  the  most  frequent  errors  are  those  in  pre- 
paring summary  sheets  from  field  sheets.   If  the  final  figures  on  the 
summary  sheet  do  not  add  up  correctly,  the  error  is  detected  by  the  com- 
puter, and  the  editor  goes  back  to  the  field  sheets  to  check  totals.   If, 
on  the  other  hand,  summary  sheet  totals  check  our  perfectly,  the  editor 
does  not  go  back  to  the  individual  field  sheets  and  check  these  by  hand 
against  the  s\ammary  sheet.   We  mention  this  so  that  observers  will  take 
extra  care  to  see  that  all  information  reported  on  summary  sheets  agrees 
with  data  on  their  field  sheets. 

About  2  percent  of  the  observers  omit  one  or  more  species  from  their 
summary  sheet  or  enter  data  on  a  wrong  line,  opposite  the  name  of  a 
different  species.   Omissions  often  can  be  detected  in  our  office  and 
the  missing  records  found  and  added  to  the  summary  sheet.   If  records  are 
on  the  wrong  line,  our  biologists  frequently,  but  not  always,  are  able 
to  spot  the  e^rror  and  make  the  correction.   If  the  error  is  not  caught 
during  editing,  it  will  be  noticed--we  hope --by  the  observer  at  the 
time  he  receives  his  machine -printed  tabulation. 

Observers  are  urged  to  report  all  mistakes,  no  matter  how  slight 
they  may  seem.  Omissions  can  be  especially  serious  if  the  unreported 
species  is  a  common  one.   This  is  because  in  the  statistical  analysis 
of  population  change  from  year  to  year  it  is  necessary  to  create  "zero" 
records  for  unrecorded  species.   This  zero  entry  distinguishes  between 
lack  of  a  record  because  a  route  was  not  covered  in  a  given  year  and  the 
absence  of  a  species  on  a  route  that  was  covered.   For  instance,  if  a 
count  of  50  Cardinals  on  a  given  route  is  omitted  by  mistake,  the  record 
subsequently  fed  into  the  computer  shows  zero  Cardinals  for  this 


particular  route.   This  not  only  reduces  the  average  count  of  Cardinals 
for  that  State  and  stratum  for  the  year,  but  also  increases  the  stand- 
ard deviation  of  the  sample  and  reduces  the  possibility  of  recognizing 
an  actual  change  in  population. 

As  mentioned  under  the  heading  "Processing  of  data,"  routes  covered 
under  rainy  or  windy  conditions  or  started  much  too  late  or  too  early 
are  given  special  experimental  codes,  and  they  can  be  included  or  ex- 
cluded from  various  types  of  analysis.   Starting  a  route  10  or  15  minutes 
late  may  have  very  little  effect  on  the  count  except  perhaps  for  elimi- 
nating the  possibility  of  hearing  owls,  goatsuckers,  and  other  crepuscular 
species,  but  starting  one -half  hour  or  more  late  means  that  much  of  the 
dawn  chorus  is  missed,  creating  a  considerable  drop  in  the  numbers  of 
certain  species.   We  wish  to  emphasize  that  data  from  all  routes  that  are 
successfully  completed,  even  though  under  substandard  conditions,  can  and 
will  be  used  for  many  purposes.   For  example,  we  cannot  learn  the  effect 
of  strong  winds  or  rain  if  we  do  not  have  some  routes  covered  under  these 
conditions,  and  data  not  considered  sufficiently  typical  for  use  in 
statistical  analyses  may  prove  helpful  for  mapping  distribution  and 
abundance.   We  prefer  that  if  an  observer  encounters  undesirable  condi- 
tions on  his  route,  he  return  and  cover  it  again  under  better  conditions, 
if  possible.   But  the  data  obtained  on  the  "unsatisfactory"  coverage  can 
also  be  very  valuable  for  research  purposes  and  should  be  sent  in  marked 
"Experimental. " 

Much  research  remains  to  be  done  on  the  extent  to  which  various 
weather  conditions  affect  the  counts  of  individual  species.   The  Breeding 
Bird  Survey  is  furnishing  a  tremendous  amount  of  data  for  analysis  of 
effect  of  weather,  time  of  day,  time  in  the  nesting  cycle,  and  other 
variables.   As  soon  as  the  more  routine  aspects  of  processing  and 
analyzing  the  data  have  been  perfected,  attention  will  be  given  to 
analyzing  the  effects  of  these  conditions . 

RESULTS 

Sample   size 

Persons  using  data  from  this  report  will  wish  to  know  the  size  of 
the  sample  as  well  as  the  comparative  abundance  of  each  species  in 
various  parts  of  the  breeding  range. 

Table  1  lists  the  number  of  individuals  for  each  species  recorded 
on  the  1967  and  I968  Breeding  Bird  Surveys.   The  I96T  and  I968  figures 
are  not  directly  comparable  because  of  important  differences  in  coverage. 
The  western  States  and  Provinces  (from  Saskatchewan,  Montana,  Wyoming, 
Colorado,  and  New  Mexico  westward)  were  sampled  only  in  I968,  whereas 
the  other  States  and  Provinces  were  sampled  in  both  years.   Even  in  the 
Central  and  Eastern  States,  coverage  varied  slightly  from  year  to  year, 
so  differences  in  totals  do  not  necessarily  indicate  an  increase  or  de- 
crease in  bird  population. 


There  are  two  iinportant  reasons  why  the  figiores  in  table  1  cannot 
be  used  to  compare  the  abimdance  of  different  species.   Firsts  the  most 
conspicuous  species  (either  by  sight  or  by  sound)  are  observed  in  much 
larger  numbers  than  smaller,  less  vocal,  and  more  secretive  species. 
Second,  density  of  coverage  varies  greatly  from  one  part  of  the  continent 
to  another,  and  species  common  in  States  or  Provinces  with  high  density  of 
coverage  will  appear  to  be  more  abundant  in  table  1  than  species  common 
in  areas  where  there  is  comparatively  light  coverage . 

Summaries  by  States  and  Provinces 

Tables  2,  3;  and  k   present  figures  on  the  relative  abundance  of 
breeding  birds  throughout  the  continental  United  States,  southern  Canada, 
and  central  Alaska.   For  most  species  this  is  the  first  t±ms3   data  on  com- 
parative abundance  have  been  available  on  anything  approaching  continental 
scale .   These  tables  were  prepared  on  the  Migratory  Bird  Populations 
Station's  con^^uter  by  summing  the  counts  for  each  species  in  each  State  or 
Province  and  dividing  by  the  number  of  routes  tvui   in  that  State  or  Province . 
In  the  central  and  eastern  regions,  data  are  given  for  both  I967  and  I968; 
in  the  western  region,  data  are  available  only  for  I968.   All  figures  in 
tables  2,  3,  and  k   have  been  rounded  to  the  nearest  whole  niimberj  a  number 
less  than  O.5  is  shown  as  a  plus  (+)  sign. 

The  following  species  were  omitted  from  those  portions  of  tables  2, 
3,  and/ or  4  where  they  were  late  migrants  outside  their  breeding  range  or 
summer  stragglers  many  miles  from  the  closest  nesting  area:  Red- throated 
Loon,  Eared  Grebe,  White  Pelican,  Little  Blue  Heron,  Canada  Goose, 
American  Widgeon,  Redhead,  Canvasback,  Greater  Scaup,  Oldsquaw,  Red- 
breasted  Merganser,  Rough-legged  Hawk,  Golden  Eagle,  Peregrine  Falcon, 
Black-bellied  Plover,  Ruddy  Turnstone,  Solitary  Sandpiper,  Greater  Yellow- 
legs,  Lesser  Yellow legs,  Pectoral  Sandpiper,  White-rumped  Sandpiper,  Least 
Sandpiper,  Dunlin,  Short-billed  Dowitcher,  Stilt  Sandpiper,  Semlpalmated 
Sandpiper,  Sanderling,  Great  Black-backed  Gull,  Herring  Gull,  Ring-billed 
Gull,  Franklin's  Gull,  Bonaparte's  Gull,  Royal  Tern,  Caspian  Tern,  Black 
Tern,  Black-billed  Cuckoo,  Short-eared  Owl,  Least  Flycatcher,  Olive-sided 
Flycatcher,  Tree  Swallow,  Bank  Swallow,  Townsend's  Solitaire,  Tennessee 
Warbler,  Orange- crowned  Warbler,  Magnolia  Warbler,  Blackpoll  Warbler, 
Mourning  Warbler,  Wilson's  Warbler,  Canada  Warbler,  Bobolink,  Cassin's 
Finch,  Common  Redpoll,  Tree  Sparrow,  Harris'  Sparrow,  White-crowned 
Sparrow,  and  White-throated  Sparrow.   Reference  to  table  1  will  show  the 
numbers  of  each  of  these  species  that  were  recorded  on  the  Survey. 

A  word  of  caution  in  interpreting  tables  2,  3,   and  k   is  in  order. 
These  tables  are  based  on  all  the  routes  except  the  experimental  ones; 
they  are  not  restricted  to  routes  that  were  run  in  both  years .   In  many 
States  coverage  in  I968  was  different  from  coverage  in  196?-   Although 
the  number  of  routes  run  in  a  given  State  or  Province  would  not  necessarily 
affect  the  numbers  given  in  the  table  (since  the  figiores  in  the  table  are 
averages,  not  totals),  a  shift  to  more  or  fewer  routes  in  woodland  as 
opposed  to  prairie,  for  instance,  could  alter  the  average  figures  for  many 
species  even  when  there  was  no  change  in  the  bird  population  of  that  State. 
Fortunately,  routes  were  well  distributed  through  most  States,  and  annual 


differences  in  coverage  usually  resulted  in  only  very  minor  changes  in 
the  average  figures. 

Ecological  stratification 

To  detect  small  changes  in  population  between  years  it  is  necessary 
to  group  data  for  areas  where  the  population  is  fairly  similar.   These 
small  units,  usually  ecologically  similar,  can  he  combined  into  ecologi- 
cal regions  such  as  coastal  plain,  piedmont,  and  mountain,  which  in  turn 
can  be  combined  to  obtain  figures  for  continental  populations.   Better 
measurement  of  change  can  be  obtained  by  the  use  of  ecological  regions 
than  by  combining  data  on  a  State  or  Province  basis,  since  many  species 
vary  greatly  in  abundance  in  different  parts  of  the  same  State. 

Although  it  is  not  easy  to  subdivide  the  continent  into  ecological 
regions  whose  boundaries  precisely  define  the  distribution  or  abundance 
of  a  large  number  of  different  bird  species,  an  initial  attempt  has  been 
made.   It  is  expected  that  subsequent  examination  of  the  bird  population 
data  will  permit  more  realistic  boundaries  for  future  ecological  strati- 
fication of  the  continent.   Figure  3  shows  the  stratification  plan 
proposed  for  19^9 • 

Analysis  of  population  trends 

The  analysis  of  population  trends  is  a  complicated  procedure  re- 
quiring the  computation  of  weighted  mean  population  values  for  each  year 
being  compared  and  the  determination  whether  annual  differences  exceed 
those  that  would  be  expected  from  chance  alone. 

Obviously,  if  two  people  run  the  same  Breeding  Bird  Survey  route, 
or  if  one  person  runs  it  on  two  different  days,  the  results  will  not  be 
identical.  Furthermore,  no  two  routes  within  the  same  stratum  can  be  ex- 
pected to  give  identical  results.   It  is  possible,  however,  to  examine  the 
results  and  determine  the  degree  of  variability  within  a  given  stratum. 
Variability  is  generally  expressed  as  the  standard  deviation  of  individual 
observations  or  the  standard  error  of  the  mean  of  a  group  of  observations. 
Assuming  that  the  samples  (or  observations)  are  representative  of  existing 
conditions,  the  laws  of  probability  enable  us  to  determine  the  limits 
within  which  a  specified  percentage  of  the  observed  values  or_of  the  mean 
values  will  occur.   If  year-to-year  differences  are  greater  than  those 
expected  due  to  chance  alone,  we  conclude  that  a  change  in  bird  popula- 
tion has  probably  occurred.   Unless  the  probability  exceeds  95  percent, 
variability  is  ordinarily  attributed  to  sampling  error.   If  the  computed 
change  is  so  great  that  it  would  occur  by  chance  only  one  time  out  of 
100,  then  the  change  is  concluded  to  be  "highly  significant." 

A  fundamental  assumption  in  an  analysis  of  this  kind  is  that  the 
observations  within  a  given  unit  or  stratum  are  "normally"  distributed. 
It  was  found  that  for  most  species,  when  counts  were  taken  well  within 
the  breeding  range,  the  observations  for  a  given  stratum  in  a  State 
followed  basically  a  normal  distribution,  with  a  tendency  to  be  skewed  to 
the  right  (meaning  that  there  were  occasional  very  high  counts  that  dis- 


torted  the  shape  of  the  curve).   Because  of  this  tendency  toward  dis- 
tortion, an  option  was  included  on  the  statistical  analysis  plan  to 
analyze  the  data  in  two  ways:  first,  using  the  actual  field  observations; 
and  second,  using  a  square  root  transformation  of  the  original  field  ob- 
servations.  The  transformation  fits  the  data  more  closely  to  a  normal 
curve  and  permits  more  precise  statistical  calculations. 

Forty  species  were  selected  for  a  study  of  population  trends  from 

1966  to  1967,  and  50  species  for  the  period  I967  to  I968.   Since  coverage 
in  1966  was  limited  to  States  and  Provinces  east  of  the  Mississippi  River, 
only  the  eastern  region  could  be  used  for  the  I966-67  comparison.   The 
1967-68  comparison  is  available  for  only  the  central  and  the  eastern 
regions,  since  only  one  year  of  data  is  available  for  the  western  region. 

Table  5  gives  a  summary  of  the  I966-67  analysis.   Only  the  Yellow- 
billed  Cuckoo,  Red -eyed  Vireo,  and  Dickcissel  (marked  with  two  asterisks 
in  table  5)  show  "highly  significant"  differences  (weighted  mean 
differences  at  least  three  times  as  great  as  standard  errors ) .   The 
Mourning  Dove,  Robin,  and  Cardinal  (one  asterisk  in  table  5)  show  "signi- 
ficant" differences  (weighted  mean  differences  twice  as  great  as  standard 
errors).   The  analysis  of  the  I966-67  data  indicates  that  for  all  except 
the  most  common  species,  an  average  change  of  one  bird  per  route  will 
generally  indicate  a  significant  change  in  population  level. 

The  1966-67  analysis  was  performed  on  a  comparatively  crude  tempo- 
rary machine  data  program  that  was  adapted  for  our  use  pending  the  writing 
of  our  own  analysis  program.  A  new  Fortran  IV  program  has  been  used  for 
the  first  time  to  analyze  the  I967-68  Breeding  Bird  Survey  data.   This 
program  computes  weighted  means  at  all  four  regional  levels  and  standard 
errors  of  the  mean  at  three  regional  levels.   It  also  facilitates  com- 
bining of  strata  or  changing  of  strata  boundaries;  permits  the  option  of 
using  either  all  comparable  routes  or  only  those  covered  by  the  same  ob- 
server in  both  years;  and  the  option  of  using  square  root  transformation. 
A  summary  of  the  I967-68  analysis  for  selected  species  is  given  in  tables 
6-8. 

Table  6  covers  the  same  Eastern  States  and  Provinces  for  I968  that 
table  5  did  for  I967.   Of  the  three  species  that  showed  a  highly  signifi- 
cant (99fo)  change  in  numbers  from  I966  to  I967,  the  Yellow -billed  Cuckoo 
showed  a  highly  significant  change  in t he  opposite  direction  (increase) 
from  1967  to  1968;  the  Red -eyed  Vireo  showed  a  possible  reversal  (increase, 
but  not  at  a  significant  level);  and  the  Dickcissel  showed  a  significant 
reversal  (decrease).   The  three  other  species  that  changed  significantly 
at  the  95  percent  level  of  probability  from  I966  to  I967  had  slight 
trends  (not  significant)  in  the  opposite  direction  from  I967  to  I968. 

Two  additional  species,  the  Red-tailed  Hawk  and  American  Goldfinch, 
appear  to  have  made  significant  increases  in  the  eastern  region  from  I967 
to  1968, 

In  the  central  region  (table  7)  a  highly  significant  decrease  from 

1967  to  1968  was  registered  for  the  Mourning  Dove  and  a  significant  in- 
crease for  the  Barn  Swallow. 


Table  8  gives  a  combined  weighted  summary  for  the  central  and 
eastern  regions.   The  percent  change  (underscored)  for  each  species  is 
accompanied  by  minimum  and  maximum  percentage  changes  calculated  from 
confidence  limits  at  the  95 -percent  probability  level.   This  follows 
the  procedure  proposed  by  Taylor  (1965)  and  followed  by  the  British  Trust 
for  Ornithology  in  their  analyses  of  the  British  Common  Birds  Census  re- 
sults.  The  percentage  changes  recorded  are  greatest  in  table  7j  which 
is  based  on  the  smallest  sample  size  (222  routes),  and  least  in  table  8, 
which  is  based  on  all  802  routes  that  were  run  both  years.   Just  as  many 
significant  changes  at  the  stratum  level  disappear  when  strata  are  com- 
bined into  regions,  there  are  opposite  trends  between  regions  that  are 
cancelled  when  regions  are  combined.  When  this  occurs  (see  Black-capped 
Chickadee  and  Cattle  Egret  in  tables  6,    ^,    and  8)  the  confidence  limits 
for  the  combined  area  widen. 

The  small  percentage  changes  in  table  8  indicate  that  populations 
were  quite  stable,  especially  for  the  passerine  species.   Of  37  passerine 
species  analyzed,  only  6  (l6^)  had  weighted  mean  differences  of  more  than 
10  percent,  and  half  of  the  others  were  within  5  percent  of  their  mean 
for  the  previous  year. 

Table  5  shows  more  changes  downward  than  upward  from  I966  to  1967j 
only  ii-2.5  percent  of  the  ^i-O  species  analyzed  had  increases  in  weighted 
means.   From  I967  to  I968,  on  the  other  hand,  there  were  more  Increases 
than  decreases;  60.^4-  percent  of  the  species  that  had  differences  of  1 
percent  or  more  in  weighted  means  showed  increases  in  the  eastern  region, 
as  did  5^.3  percent  in  the  central  region. 

There  is  one  important  difference  between  the  data  used  in  compiling 
tables  l-h   and  tables  5-8.   The  first  four  tables  were  based  on  all  ex- 
cept experimental  routes,  whereas  tables  5-8  were  based  only  on  routes 
covered  in  both  years  of  the  comparison. 

All  comparable  routes  versus  those  covered  by  the  same  observer 

After  the  I966-67  and  I967-68  analyses  were  made  based  on  all  routes 
covered  in  both  years,  certain  species  that  showed  some  indication  of 
change  were  reanalyzed  using  only  routes  covered  by  the  same  observer  in 
both  years.   For  most  of  these  species  there  was  no  difference  in  the 
level  of  significance;  but  in  the  few  cases  where  the  standard  error  was 
enough  lower  by  one  method  to  make  a  difference  in  the  probability  level, 
the  most  critical  analysis  was  made  by  examining  all  routes  rather  than 
only  those  that  had  been  covered  by  the  same  observer  in  both  years. 
Thus  the  increased  sample  size  more  than  compensated  for  the  additional 
variability  caused  by  changing  observers.  We  should  stress  here  that 
continuity  by  the  same  observers  will  certainly  help  to  reduce  varia- 
bility and  permit  detection  of  smaller  changes  in  population. 

Population  indexes 

Since  coverage  is  boimd  to  vary  from  year  to  year,  the  total  num- 
bers of  individuals  recorded  (table  l)  can  never  be  used  as  the  best  index 
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of  year-to-year  changes.   For  this  reason  it  was  necessary  to  compute  an 
index  value  that  would  not  be  affected  by  differences  in  density  of 
coverage,  either  geographically  or  from  year  to  year.   Each  State  and 
Province  was  divided  into  ecological  strata,  and  a  weighted  mean  for  each 
stratum  was  obtained  by  computing  the  mean  number  of  individuals  of  a 
species  in  that  segment  of  the  stratum  lying  within  a  given  State,  then 
combining  data  from  the  separate  portions  of  a  given  stratum  to  obtain 
the  weighted  mean  number  of  birds  per  route  for  the  entire  stratum.   This 
weighting  was  accomplished  by  multiplying  the  mean  number  of  birds  in  a 
stratum  of  a  given  State  by  the  percentage  of  the  total  stratum  that 
occurs  within  that  State  or  Province,  following  the  same  procedure  for 
all  other  States  represented  in  that  stratum,  and  summing  the  products. 

After  a  weighted  mean  was  obtained  for  a  species  for  each  stratum, 
the  strata  were  combined  in  the  same  way  as  the  States  within  a  stratum, 
to  obtain  a  weighted  mean  value  for  each  of  the  three  major  regions:  west, 
central,  and  east.   Finally,  the  weighted  mean  values  for  the  three 
regions  were  combined  in  the  same  manner  to  obtain  the  continental  mean. 
This  provides  weighted  means  at  stratum,  regional,  and  continental  levels. 
Weighted  mean  values  also  were  computed  on  State  and  Provincial  levels 
but,  unless  a  large  number  of  routes  are  run  in  a  given  State  or  Province, 
these  means  cannot  give  as  accurate  an  indication  of  population  change  as 
those  given  by  the  larger  samples. 

To  follow  population  trends  from  year  to  year,  it  is  convenient  to 
adopt  an  arbitrary  index  value  of  100  for  a  specified  year  and  relate 
annual  changes  to  this  fixed  base.   Since  I968  was  the  first  year  that 
random  counts  were  obtained  from  coast  to  coast,  an  index  value  of  100 
has  been  assigned  to  each  species  for  1968 — both  for  the  continental  index 
and  for  each  of  the  three  regional  indexes.   The  index  values  for  other 
years  bear  the  same  ratio  to  100  that  the  weighted  means  for  I968  bear  to 
the  weighted  means  for  the  other  years.   Thus,  an  index  value  less  than 
100  for  a  given  year  indicates  a  population  smaller  than  in  I968.   The 
degree  of  change  is  directly  related  to  the  change  in  percentage --within 
the  limits  of  sampling  error. 

Table  9  gives  a  summary  of  index  values  for  species  selected  for 
statistical  treatment — the  only  ones  for  which  weighted  means  were  com- 
puted.  The  western  region  is  not  represented  in  this  table  because  no 
data  are  available  for  comparison  with  prior  years. 

Mapping  of  relative  abundance 

In  the  1966  report,  maps  showed  the  distribution  and  relative  abion- 
dance  of  12  species  in  the  parts  of  their  ranges  lying  east  of  the 
Mississippi  River.   Base  maps  for  selected  species  were  prepared  on  a 
Univac  lOOU  computer  which  printed  the  totals  for  a  given  species  on  each 
route  in  the  geographic  position  of  that  route.   From  these  machine  maps, 
shading  was  added  on  an  overlay  map,  and  this  overlay  was  reproduced 
photographically.   A  selection  of  similar  maps  for  I967  and  I968  is  pre- 
sented in  this  report  (figs.  h-36).      The  I967  maps  include  only  the 
central  and  eastern  parts  of  the  continent  whereas  the  I968  maps  include 
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the  western  parts  as  well.   Accordingly,  most  of  the  species  selected 
for  mapping  in  196T  are  species  whose  entire  breeding  range  falls  in 
the  central  and  eastern  portions  of  North  America;  while  species  typical 
of,  or  common  in,  parts  of  the  West  were  chosen  for  mapping  in  I968. 

In  order  to  simplify  the  maps  slightly,  a  single  route  with  lesser 
density  than  adjacent  routes  is  shown  with  the  same  shading  as  adjacent 
routes;  but  if  two  or  more  routes  differ  from  adjacent  routes,  they  are 
shown  with  a  different  type  of  shading.  Although  mapping  was  fairly 
simple  in  the  East,  it  was  complex  in  the  western  mountains.   This  was 
because  of  the  drastic  altitudinal  changes  within  small  geographic 
limits  and  also  because  the  density  of  coverage  is  less  than  that  in 
most  Eastern  States.   Maps  in  this  report  represent  an  initial  attempt 
to  solve  these  problems.   It  is  hoped  that  both  coverage  and  mapping 
techniques  will  improve  so  that  distribution  and  abundance  in  the  West 
can  be  more  adequately  plotted  in  the  future. 
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George  T.  Austin,  Russell  P.  Balda  (h),    Steven  W.  Carothers,  Richard 
L.  Cunningham,  David  M.  Demaree,  William  I.  Harrison,  Robert  E.  G.  Norton, 
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Greening,  Jack  Guggolz  (2),  Joyce  H.  Hall,  Deyea  V.  Harper,  Stanley  W, 
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COLORADO : 

Richard  G.  Beidleman,  Clait  E.  Braun,  David  A,  Cobb  (2),  Arthur  S, 
Hyde,  Donald  W.  Janes,  Oppie  Reames,  Ronald  A.  Ryder,  Albert  W.  Spencer. 

CONNECTICUT: 

David  N.  Doubleday*  (3),  Marion  Kittridge*,  Andrew  F.  Magee*, 
M.  E.  B.  Newton,  Sterling  L.  Pierson*  (3). 

DELAWARE : 

John  T.  Linehan^  (lO),  Peter  P.  McLaughlin*  (5),  Grace  A.  Prest* 
(3),  Dorcas  A.  Ward*  (3),  Winston  J.  Wayne*  (3)- 

FLORIDA : 

F.  L.  Chapman,  J.  B.  Edscorn,  Ray  0.  Edwards,  Jr.*,  Lon  Ellis, 
Steve  B.  Fickett,  Jr.*  (3)^  J-  B.  Funderburg,  Wilbur  Y.  Gary*  (3),  Harold 

E.  Gaither*  (h) ,    Samuel  A.  Grimes*,  Herbert  W,  Kale,  II*,  Curtis  L, 
Kingsberjr*,  H.  P.  Langridge,  Fred  H.  Lesser*,  Virginia  M.  Markgraf*  (3)? 
Raymond  A.  Menendez,  A.  Moorhouse,  Thomas  A.  Morrill,  John  C.  Ogden*  (5), 
Mary  Ann  Olson*,  Charles  P.  Preston*,  Maurice  R.  Protheroe*,  William  B. 
Robertson*  (5),  Donald  P.  Scott*  (h),   G.  F.  Shanholtzer,  Brian  E.  Sharp, 
Henry  M.  Stevenson  (2),  Allen  R.  Stickley*  (5),  Louis  A.  Stimson,  Mrs. 

F.  H.  Stoutamire*,  Paul  W.  Sykes,  Jr.  (2),  L.  E.  Williams,  Jr. 

GEORGIA : 

W.  Wilson  Baker*,  A.  Sue  Chambliss*,  Leslie  B.  Davenport,  Jr.*  (k) , 
C.  William  Dopson,  Jr.,  Ted  R.  Ellis,  J.  R.  Fatora,  Milton  N.  Hopkins, 
Jr.*,  Florence  F,  Lynn*,  Richard  H.  Peake*  (T),  Tully  S.  Pennington*, 
Margaret  M.  Spencer*,  Adair  M.  Tedards*. 

IDAHO: 

Milton  L.  Dean,  Ririe  M.  Godfrey,  Ruthann  H.  Le  Baron,  Malcolm  M. 
Renfrew,  Belle  Shaw,  Lyle  M.  Stanford. 

ILLINOIS : 

Kathryn  Arhos*,  Karl  E.  Bartel*,  Paul  E.  Bauer*,  C  F.  Bergman, 
Richard  F.  Collins,  Preston  S.  Davies,  Elton  Fawks*,  Robert  F.  Gruenewald*, 
Robert  W.  Guth*,  Larry  L.  Hood,  Jarvis  E.  Hudson,  Lee  G.  Johnson*,  Noel  P. 
Lane*,  Emma  M.  Leonhard*,  Hazel  L.  Lory*,  Mahlon  K.  Mahoney,  Thomas  E. 
Musselman*,  William  V,  O'Brien*,  Mrs.  Walter  C.  Peaslee*,  Peter  C. 


Petersen,  Jr.*,  Rollin  E.  Sands,  Raymond  F.  Schulenberg*,  David  E.  Seal, 
Vera  L.  Shaw*,  James  B.  Sraalley,  Philip  A.  Statesman,  Donald  G.  Vamer*, 
Sarah  S.  Vasse*,  Warren  H.  Vetter*,  J.  B.  Wallace,  Marie  Welty*,  Lucas 
Wrischnik*. 

INDIMA: 

Irving  W.  Burr*  (U),  Dorothy  M.  Buck,  R.  F.  Buskirk,  James  B.  Cope* 
(ll),  Marilee  Eckart,  Charles  E.  Keller*,  George  V.  N.  Powell,  L.  J. 
Reynolds  (2),  Robert  C.  Weber*,  J.  Dan  Webster,  Donald  R.  Whitehead. 

IOWA: 

Virginia  R.  Crocker*,  George  E.  Crossley*',  Hazel  Diggs*  {h) ,   George 
E.  Grube,  John  R.  Faaborg*  (8),  Darwin  D.  Koenig,  Keith  D.  Layton*  (3), 
Beryl  W.  Layton,  Peter  E.  Lowther*  (3),  Ann  L.  Moore,  Ronald  W. 
Muilenburg  (U),  Nick  A.  Osness*  (3),  Peter  C.  Petersen,  Jr.*  (5),  Dean  M. 
Roosa  (2),  M.  J.  Swenson,  Myra  G.  Willis*  (h) . 

KANSAS: 

Mrs.  A.  R.  Challans*,  Ralph  D.  Classen,  D.  C.  Coleman,  C.  W.  Comer 
(2),  Charles  A.  Ely  (h),    Ruth  D.  Fauhl,  Elizabeth  V.  Fisher*,  William  I. 
Harrison  (3),  Merle  G.  Hesket*,  Carl  S,  Holmes,  Daniel  H.  Hunt*  (h) , 
J.  C.  Johnson,  Jr.*,  Eugene  R.  Lewis*,  Wilfred  A.  Meier*,  T.  R.  Mollhagen 
(h),    J.  L.  O'Keefe  (2),  Dwight  R,  Piatt,  Orville  0.  Rice,  James  D.  Rising, 
J.  C.  Sanders,  Marvin  D.  Schwilling*  {h) ,    Thomas  G.  Shane*  (T),  Theodore 
M.  Sperry*,  Phillip  W.  Sublett,  Mrs.  P.  Volkland*,  I.  Mabel  Willis*, 
John  L.  Zimmerman. 

KENTUCKY: 

K.  P.  Able  (3),  Joseph  E.  Croft*  {k) ,   W.  W,  Forson*,  C.  L.  Frazer*, 
M.  P.  Gillenwater*,  Willard  Gray,  Larry  L.  Hood,  Howard  P.  Jones*  (8), 
Joseph  W.  Kemper*  (U),  Ercel  Kozee*,  Edwin  R.  Larson*,  Kenneth  C.  Leggett 
(2),  Frederick  W.  Loetscher,  Jr.*,  Burt  L.  Monroe,  Jr.*  (6),  Clell  T. 
Peterson,  Albert  L.  Powell*,  Alfred  M.  Reece*  (3),  Rufus  M.  Reed*  (h) , 
Mrs.  J.  W.  Rees*,  W.  P.  Rhoads*  (h) ,    J.  E.  Rickert,  Orbey  K.  Robbins*  (U), 
Anne  L.  Stamm*  (3),  Robert  R.  Starr*,  Allie  L.  Whitt,  Jr.*  (6),  Conley 
Webster,  Gordon  Wilson*  {h) . 

LOUISIANA : 

Eric  J.  Bienvenu*  (h),    Cecil  W.  Blank,  Marshall  B.  Eyster*,  James  R. 
Hill,  David  T,  Kee*  (6),  Hugh  C.  Land*  (8),  Robert  M.  LaVal  (2),  M.  E. 
Lewis,  Patricia  J.  Lewis*,  J.  W.  McDonald,  Jr.,  Virginia  L.  Mouw,  Mrs. 
Y.  C.  Payne,  Robert  D.  Purrington*  (3)j  James  R.  Stewart,  Jr.*,  Helen  C. 
Tousek,  J.  R.  Walther,  Tom  H.  Wells  (2),  Virginia  G.  Wilson. 

MAINE: 

Frank  K.  Beyer,  Martin  H.  French*  (U),  Muriel  L.  Gillis*,  Frank 
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Graham,    Jr.-^,   William  C.    Russell   (2),    Bernlce  G.    Spinney*,   A.    T,    Stirling, 

MMITOBA : 

Charles  Ball,  David  L.  Braddell-*,  Herbert  W.  R.  Copland-*  (U),  Ken  A. 
Gardner*,  David  R.  M,  Hatch,  Harold  Hosford,  William  D.  Kyle*,  John  Lane*, 
George  W.  Parker*,  Charles  H.  Rogge,  Gordon  J.  Smith,  Lawrie  B.  Smith*, 
R.  Bruce  Stewart,  E.  J.  White,  A.  Edward  Wilson. 

MARYLAED: 

C,  E,  Addy*,  Richard  A.  Banvard  (2),  Theodore  J,  Banvard  (2),  David 
Bridge*  {k) ,   Danny  R.  Bystrak*  (T),  Paul  G.  Bystrak  (8),  William  S.  Clark* 
(k),   Gladys  H.  Cole*  (h) ,   Margaret  T.  Donnald*  (3),  Samuel  H.  Dyke*,  John 
H.  Fales*,  Alfred  J.  Fletcher*  (h) ,   Roberta  B.  Fletcher*  (6),  Edgar  E. 
Folk,  Harvey  N.  Hall*,  David  W.  Holmes,  B.  Hank  Kaestner,  III  (3),  Richard 
L.  Kleen  (2),  Marcia  Lakeman*  (5),  Anderson  J.  Martin,  Edwin  T.  McKnight* 
{h),    Dorothy  A.  Mendinhall*,  Don  Meritt  (2),  Donald  H.  Messersmith, 
Charles  L.  Mullican*  (3),  J.  William  Oberman,  Chandler  S.  Robbins*  (1T)^ 
Edward  J.  Rykiel,  Jr.*  (5),  Carol  E.  Scudder*  (6),  William  W.  Shirey^  (k) , 
E.  W.  Stiles  (11),  Thomas  M,  Valega  (2),  Willet  T.  Van  Velzen*  (13),  C.  A. 
Westerdahl,  Jean  R.  Worthley*  (k) . 

MASSACHUSETTS : 

Margarette  E.  Bon*,  Helen  C.  Bates,  James  W,  Cavanaugh,  Davis  H. 
Crompton,  Carl  C.  Eckel,  M.  Jean  Foley*,  Richard  A.  Forster*,  Carl  A. 
Goodrich*  (3),  Mrs.  M.  Hancock,  R.  A.  Harlow,  Jr.,  Gordon  W.  Johnson*, 
Jean  L.  Nichols*,  Wayne  R.  Petersen,  Michael  G.  Shaw*,  Charlotte  E.  Smith*. 
Steven  P.  Stanne,  Rudolph  H.  Stone*,  Helen  S.  Whitlock*. 

MICHIGAN : 

Roland  E.  Berry*,  C.  T.  Black,  Ralph  I.  Blouch*,  Richard  D.  Brewer*, 
Ethel  H.  Getgood*,  E.  M.  Harger,  N.  J.  Ilnicky*,  George  W.  Irvine,  Alice 
H.  Kelley,  M.  M.  Kilmer,  Joseph  P.  Kleiman,  Warren  A.  Lamb*,  Lawrence  R. 
Lenz*,  Dr.  Harold  D.  Mahan,  Burt  L.  Monroe,  Jr.  (3),  Grover  G.  Niergarth, 
Miles  L.  Peelle*,  H.  R.  Peters*,  Robert  C.  Pettit,  Sharon  E.  Rintamaki, 
Lawrence  A.  Ryel*,  William  0.  Sheldon*  {h) ,   Napier  Shelton*,  Mrs.  William 
E.  Taylor,  Allen  E.  Valentine*,  Bruce  D.  Wolck*,  Landis  M.  Zimmerman*. 

MINNESOTA : 

Josephine  Blanich*  (h) ,   Donald  A.  Bolduc*,  Walter  J.  Breckenridge 
(2),  Paul  E.  Bremer,  John  P.  Feehan*,  Merrill  J.  Frydendall*,  Janet  C. 
Green,  Helen  S.  Hatlelid*,  Nestor  M.  Hiemenz,  Pershing  B.  Hofslund*, 
Harding  F.  Huber*,  Robert  B.  Janssen,  Kenneth  Krumm*,  Ruth  D.  Kuchta*  {k) , 
E.  A.  Le  Febvre,  Fred  Z.  Lesher,  W.  R.  Litkey,  John  E.  Mathisen*  (3),  Mrs, 
John  Micensky*  (3),  James  L.  Norman,  Richard  J.  Oehlenschlager,  Loiel  S. 
Ryan*  (h),   Jerry  A,  Schliep*  (3),  Ben  Thoma. 
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MISSISSIPPI : 

Beverly  B.  Aldridge  (2),   Kenneth  M.  Babcock,  James  L,  Baker^,  Ben  B. 
Coffey,  Jr*,  Earl  R.  Cunningham,  Mrs.  I.  S.  Godfrey,  D.  B.  Jordan, 
William  T.  Lawhon*,  Robert  H.  Mills*  (6),  Wendell  A.  Weal*  (3),  R.  E. 
Noble  (2),  Lon  Strong^,  Alice  G.  Tait,  William  H.  Turcotte*  (3),  Wendel 
L.  Whitteraore*,  Mrs.  Frances  Wills. 

MISSOURI : 

LaVera  M.  Andereck*,  James  F.  Comfort*,  J.  McQuin  Dudley,  E.  J. 
Dunn,  David  A,  Easterla*  (U),  Nathan  I.  Fay*,  James  A,  Hav*,  Paul  L.  He ye*, 
James  P.  Jackson*,  Clyde  0.  Johnson*  (k) ,    J,  S.  Key,  Robert  R,  Knickmeyer*, 
Floyd  L.  Lawhon*,  David  R.  Plank*,  A.  L.  Randolph*,  Madge  R.  Ridings*, 
R.  J.  Roller,  Sarah  S.  Vasse*. 

MONTANA : 

Steve  R.  Bayless,  Carol  L,  Boyd  (2),  Robert  B.  Cotner,  Clifford  V. 
Davis,  Robert  L.  Eng,  Charles  D.  Eustace  (2),  Charles  E.  Gestring,  Raymond 
A.  Hays,  Neil  S.  Martin,  Sid  Martin,  Patricia  M,  McKinney,  William  P. 
Roney,  Palmer  D.  Skaar,  Lee  R.  Swan,  Jon  S-wrenson,  J.  Nevin  Thompson  (2), 
Donald  N.  White. 

NEBRASKA : 

John  C.  W.  Bliese,  Keith  E.  Bruning*,  C.  Conkling,  Kent  L.  Fiala, 
Robert  W.  Freiberg,  Doris  B.  Gates,  Daniel  E.  Hatch,  Ida  M.  Heywood,  C.  W. 
Huntley*  (6),  Edith  Hurlbut,  Mrs,  A.  M.  Jones,  Willetta  Lueshen,  Lee  E, 
Morris,  L.  Tola  Pennington,  Eldon  0.  Percival,  Edna  J.  Schneider,  Roger 
0.  Sharpe,  Roger  S.  Sharpe  (2),  Carl  E.  Smith,  Mrs.  C.A.  Somerhalder,  D.  R. 
Walters,  Mrs,  R.  J.  Witschy,  Ray  S.  Wycoff. 

NEVADA : 

Albert  A.  Alcorn  (2),  Joseph  R.  Alcorn  (h) ,   George  T.  Austin  (2), 
Art  Biale  (2),  Don  E.  Lewis,  Larry  D.  Napier  (2),  Fred  A,  Ryser,  Jr. 

NEW  BRUNSWICK: 

Ford  Alward,  N.  Ras  Brown,  Peter  Candido*  (3),  Hilaire  Chiasson*, 
David  S.  Christie*  (6),  Andrew  A,  Dean,  K.  H,  Deichmann*,  Anthony  J. 
Erskine*  (6),  J,  S.  Erskine,  Stuart  H,  Gage*,  Robert  S,  Gibbon*,  Fr, 
Jean-Paul  Lebel*,  Simon  Lunn*,  A.  Madden,  M.  Majka*,  Peter  A,  Pearce, 
John  E,  Rigby*,  George  M.  Stirrett*  (h) ,    James  G,  Wilson*,  W,  G,  Wilson, 

NEW  HAMPSHIRE : 

H,  Cook  Anderson*  {h) ,   Doris  W.  Brainard,  Norman  T.  Di  Giovanni*, 
Mildred  A.  Dodge*  (5),  Kimball  C.  Elkins*,  Vera  H.  Hebert  (T),  Gladys  L, 
Kidder*,  Roger  W.  Lawrence*  (3),  Elizabeth  W.  Phinney*  (5),  William  Riehl*, 
Bessie  R.  Ring*,  Norma  B.  Struckhoff*,  Leslie  L.  Warren*,  William  K. 
Widger*,  Fern  W,  Yates. 
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NEW  JERSEY: 

Allen  Black*^  Edwin  D.  Bloor->«-^  E.  L.  Burkhart,  C.  C.  Eckel^  Robert 
L.  Haines*,  J.  G.  Hitchner  (2),   Joseph  A.  Jacobs*,  Edward  R.  Manners*, 
William  R.  Mlddleton*,  Clarence  E.  Stasz*,  J.  B.  Woodford*. 

NEW  MEXICO: 

John  L.  Darling,  John  W.  Diirrie,  Leslie  G.  Hawkins,  W.  Burton  Lewis, 
Barbara  C.  McKnight,  Vester  Montgomery,  Kenneth  D.  Seyffert,  Patricia  R. 
Snider,  Dale  A.  Zimmerman  (2). 

NEW  YORK: 

Dorothy  W.  Ackley,  Arthur  W.  Allen*,  Robert  F.  Andrle*,  John  B. 
Belknap*,  Leslie  E.  Bemont*,  Paul  M.  Benham*,  David  M.  Bigelow*,  Richard 
Brownstein,  Lou  L.  Burton*,  James  H.  Bush*  (4),  Danny  R.  Bystrak,  Robert 
H.  Cerwonka  (2),  Greenleaf  T.  Chase*,  lynn  S.  Clark*,  Paul  F.  Conner*, 
Mrs.  I.  W.  Dean,  E.  E.  Ditterline,  Stephen  W.  Eaton*  (6),  Frank  Enders* 
(4),  Georgia  E.  Erlenbach*,  Esther  T.  Farnham*  (4),  William  G.  Gorman*, 
Kenneth  G.  Hanson*  (3),  William  Hartranft*,  Claude  R.  Howard,  Jr.,  Paul 
G.  Kalka*,  David  L.  Kayser,  Clarissa  E.  Ketcham,  Marguerite  Kingsbury, 
Harriette  Klabunde  (2),  Harold  G.  Klein,  C.  W.  Klingensmlth,  Allan  S. 
Klonick  (2),  0.  A.  Knorr,  Malcolm  J.  Lerch*  (2),  Stanley  R.  Lincoln*, 
Alfred  J.  Maley,  Harriet  T.  Marsi*,  W.  A.  McAneny,  Eloise  B.  McGregor, 
Dorothy  W.  Mcllxoy*  (2),  Mrs.  W.  F.  McKale,  Gordon  M.  Meade*,  Alfred  B. 
Merritt*,  Charles  W.  Mitchell,  John  G.  New,  Robert  J.  Pantle*,  C.  E. 
Parker,  Jean  W.  Propst*  (4),  Robert  W.  Pyle  (2),  Gilbert  S.  Raynor*  (4), 
Frances  M.  Rew*,  Evelyn  M.  Rifenburg*,  Margaret  S.  Rusk*  (6),  Walton  B. 
Sabin*  (8),  G.  Seamans,  Edward  L.  Seeber*  (4),  Benton  R.  Seguin*  (k), 
Sally  H.  Spofford*,  Betty  J.  Strath,  Robert  A.  Sundell*,  Donald  M.  Thurau, 
Paris  R.  Trail*,  Edward  D.  Treacy  (4)*,  Alice  E.  Ulrich*,  Ruth  E.  Van  Etten, 
Robert  C.  Walker*,  Newell  R.  Washburn*,  Otis  T.  Waterman*,  H.  W.  Weber, 
Marie  A.  Wendling*,  Peter  P.  Wickham*  (5),  Ruth  Williams*  (3),  D,  H.  Young. 

NORTH  CAROLINA: 

Elizabeth  Ball,  Jay  H.  Carter,  Geraldine  H.  Cox*  (4),  Mary  E.  Enloe, 
John  0.  Fussell,  Gaston  Gage,  C.  Royce  Hough,  III,  J.  H.  Hunt,  A.  G. 
Massey,  James  R.  Mattocks*,  William  A.  Noonan*,  George  P.  Nowlin*,  James 
F.  Parnell*  (40,  Eloise  F.  Potter*,  Harold  D.  Pratt,  Jr.,  George  A.  Smith*, 
Wendell  P.  Smith,  John  L.  Thompson*,  Robert  P.  Teulings,  Vaud  A.  Travis, 
Jr.,  Ronald  G.  Underwood,  Philip  H.  Warren  (2). 

NORTH  DAKOTA: 

Mrs.  George  A.  Anderson  (2),  William  A.  Buresh  (2),  J.  Frank  Cassel 
(2),  Harold  F.  Duebbert,  Ann  M.  Gammell*  (6),  Kenneth  J.  Johnson,  Frank 
F.  Kelley*  (6),  Roger  L.  Kroodsma,  Robert  N.  Randall  (2),  Russell  L. 
Rytter  (3),  Paul  F.  Springer  (2),  Elizabeth  Styrvoky,  Leslie  Welter,  Jr. 
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NOVA  SCOTIA: 

Charles  R.  K.  Alien-**-,  Rev.  Ford  Alward;,  M.  Anketell- Jones ;,  Eileen 
E.  Cardoza-*^;,  C.  Cold-well,  Ethel  Crathorne-*^,  Murdock  H.  Digout-^,  Benjamin 
K.  Doane,  Anthony  J.  Erskine*  (9),  J.  S.  Erskine-^  (5),  Christopher  W. 
Helleiner-^  {h),    Barbara  A.  Hinds,  Joseph  W.  Johnson-^,  John  Lunn-^,  Robert 
G.  McNeil,  Eric  L.  Mills,  Tom  F.  T.  Morland*,  Wayne  P.  Neily^. 

OHIO: 

Ray  E.  Ashton,  Clinton  S.  Banks*  (3),  W.  Hughes  Barnes  (2),  Donald 
J.  Borror-*,  Arthur  S.  Brooks*,  Harold  E.  Burtt-*,  M.  L.  Carpenter,  Denis 
S.  Case,  Robert  J.  Crofts-*,  Allison  W.  Cuslck*,  G.  Doig,  Kenneth  M.  Gale*, 
Ernest  E.  Good*,  Jeanne  G.  Ha-wkins*,  James  H.  Hill,  Howard  W.  Hintz*, 
Raymond  F.  Jezerinac*  (^),  Isabelle  H.  Klein*,  Paul  E.  Knopp,  Jr.,  L.  J. 
Laux,  Jr.  (2),  Randolph  S.  Little*,  Elden  W.  Martin*,  C.  Robert  McCullough*, 
Mrs.  R.  W.  Murphy*  (k),    Lowell  P.  Orr*,  R.  S.  Phillips,  Worth  Handle*  (5), 
Carl  R.  Reese*  (4),  Henri  C.  Seibert*  (6),  Beatrice  H.  Sellner*,  James  P. 
Sipe,  Sven  Sjodahl,  J.  J.  Stophlet,  William  D.  Stull*  (3),  W.  Louis 
Sturm*,  Laurel  F.  Van  Camp*,  Beatrice  J.  Waterbury*,  Charles  B.  Wheeler*, 
Michael  J.  Wyatt . 

OKLAHOMA: 

Ina  S.  Brown*,  lyle  L.  Byfield,  William  A.  Carter*  (4),  Ruby  A. 
Cranor*,  Mame  K.  Ginter*,  Dotty  M.  Goard*,  Jean  T.  Hendricks*,  Mary  A. 
Johns*,  Pauline  B.  Keating*,  Myra  L.  Lamb*,  Robert  T.  lynn*  (3),  Sophia 

C.  Mery*,  Mrs.  John  F.  Messerly*,  Zella  G.  Moorman*  (5),  Frances  J.  Neeld* 
(3),  John  G.  Newell*,  James  L.  Norman*,  Dorothy  A.  Paul,  Ruby  E.  Ray*, 

J.  H.  Robertson*,  Forrest  S.  Romero*  (h) ,    Daniel  A.  Shorter*  (4),  Robert 
I.  Smith,  Harold  B.  Tvedt,  Mrs.  S.  R.  Williams*  (4). 

ONTARIO : 

Ken  C.  Adcoe,  Robert  M.  Bateman,  F.  M.  Brigham,  Donald  Bucknell, 
Craig  A.  Campbell,  William  E.  Cattley,  P.  Norman  Chesterfield,  F.  Cooke, 
Keith  Denis,  Russ  Dennison,  Alice  S.  Dietrich,  Martin  H.  Edwards*, 
Michael  J.  B.  Evans,  Franklin  Folemsbee,  Donald  T.  Gildner,  William  G. 
Girling,  Clive  E.  Goodwin,  Fred  N.  Hainsworth,  Helen  M.  Inch,  John  Kelly, 
Malcolm  D.  Kirk,  Walter  G.  Lamb*,  John  G.  Lemon,  Elizabeth  M.  Lyall, 
Hubert  N.  MacKenzie,  Gerald  B.  McKeating,  Thomas  C.  Mackie,  Shirley  F. 
Peruniak,  Fanny  R.  Ray,  Percy  W.  Richter,  Douglas  C.  Sadler,  Willard  H. 
Schaefer,  Marion  E.  E.  Smith,  J.  Murray  Speirs,  Robert  B.  Stewart,  Robert 

D.  Strickland  (2),  Ronald  G.  Tozer,  Richard  D.  Ussher,  James  K.  Woodford. 

OREGON : 

John  B.  Crowell,  Jr.,  Chester  E.  Kebbe,  Donald  L.  MacDonald,  David  B. 
Marshall  (2),  Lawrence  B.  McQueen,  Ralph  R.  Moldenhauer,  Gordon  J.  Miorphy, 
Harry  B.  Nehls,  James  G.  Olson,  Russell  J.  Pengelly,  John  Sullivan, 
William  Thackaberry,  Ann  M.Ward,  Herbert  P.  Wisner. 
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PENNSYLVANIA: 

G.  R.  Andrews-^,  Ralph  K.  Bell*,  Walter  K.  Bigger*  (7),  Richard  C. 
Bollinger,  Ralph  W.  Condee,  Loring  A.  Daniels*,  D.  E.  Davis,  Ayreslea  R. 
Denny*,  Esther  C.  English*,  Sara  E.  Flaugh*,  J.  Kenneth  Gabler*  (3), 
Marguerite  A.  Geibel*,  Claire  E.  Gottschall,  Barbara  M.  Grace,  T.  J. 
Grisez,  Herbert  E.  Hays,  Jr.*,  L.  Helfrich,  William  L.  Highhovise*,  Harris 
E.  Johnson*,  Patrick  A.  Kennedy*,  R.  C.  Leberman  (2),  Ronald  F.  Leberman*, 
Frank  L.  Lowden*,  Richard  M.  Ludwig*,  John  W.  Morgan*,  Ivan  R.  Morrin*, 
H.  C.  Putnam,  Jr.,  Roch  C.  Raible*,  William  W.  Reid*,  Robert  F.  Ribinski, 
Miriam  R.  Schantz*,  Paul  W.  Schwalbe*  (3),  W.  F.  Scudder,  Robert  H.  Sehl*, 
Edward  M.  Sharp*,  Mrs.  H.  Poe  Sillett*,  Milton  G.  Steffy,  Jr.*,  Orlando  K. 
Stephenson*  (5),  Phillips  B.  Street*,  Jean  H.  Stull*,  Barrett  D.  Itansue*, 
James  P.  Trego,  Mrs.  W.  R.  Williams*  (3). 

PRINCE  EDWARD  ISLAND:   Bruce  C.  Pigot*  (5),  Martin  L.  H.  Thomas*  (k). 

QUEBEC : 

F.  M.  Brlgham*,  Peter  W.  P.  Browne*  (5),  Raymond  Cayouette*,  Wilfrid 
Gaboriault,  Francois  Hamel,  Garnet  R.  Hanes*,  J.  M.  larouche,  Ronald 
Lepage*  (h) ,   Mabel  W.  Mcintosh*,  George  H.  Montgomery*,  Rev.  G.  Samson, 
M.  D.  Spencer,  Jo  Wright. 

RHODE  ISLAND:  Mabelle  G.  Davenport*  (3),  R-  E.  Woodruff. 

SASKATCHEWAN:   Margaret  Belcher,  Patricia  R.  Kern,  Jan  Looman. 

SOUTH  CAROLINA: 

Theodore  A.  Beckett,  III*  (4),  E.  C.  Clyde*  (4),  Gaston  Gage*,  Geyrl 
L.  Gardner*,  Caroline  G.  Newhall*,  William  Post,  Jr.*,  Vivian  M.  Smith* 
(U),  Adair  M.  Tedards*,  Edward  S.  Tillinghast-^' 
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SOUTH  DAKOTA: 

Donald  G.  Adolphson*  (3),  Leslie  M.  Baylor,  Charles  P.  Crutchett,  Rod 
C.  Drewien,  Keith  E.  Evans*  (h),   June  Harter*  (6),  Bruce  K.  Harris*  (3), 
Nelda  J.  Holden,  Lucille  M.  Johnson*  (h) ,   Robert  R.  Johnson*,  Milton  D. 
McCliire*,  Lester  J.  Moriarty*  (k) ,   David  L.  Olsen*,  Charles  H.  Rogge*  (5), 
B.  J.  Rose*  (8),  Jack  K.  Saunders  (2),  James  G.  Sieh,  Paul  F.  Springer, 
Nathaniel  R.  Whitney,  Jr.*  (6). 

TENNESSEE : 

Fred  J.  Alsop,  III*,  Mrs.  William  F.  Bell*  (4),  Michael  L.  Bierly*, 
William  H.  Blackburn*,  J.  H.  Burbank,  James  M.  Campbell*  (4),  Mrs.  E.  M. 
Carpenter*,  Ben  B.  Coffey,  Jr.*,  J.  R.  Conder,  Anne 11a  Creech*,  Mary  L. 
Cypert*  (4),  Helen  B.  Dlnkelspiel*,  Kenneth  H.  Dubke*  (9),  John  0.  Ellis*, 
Mrs.  W.  L.  Fenn,  Thomas  W.  Finucane*,  Earl  J.  Fuller*,  Katherine  A. 
Goodpasture*  (8),  Maurice  E.  Grigsby*,  Joseph  C.  Howell*  (6),  William  J. 
Jones*,  Victor  Julia*,  George  R.  Msyfield*,  Robert  W.  McGowan*,  Willie  R. 
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Nevius*,  Frances  B.  01son_,  Noreen  M.  Smith^^  H.  Alice  Smlth-^,  Maxie  V. 
Swindell^,  Mrs.  A.  H.  West  (2),   Mary  C.  Wood*  (h) . 

TEXAS: 

L.  T.  Adams ^  J.  J.  Andlng^  Kichard  0.  Albert-^;,  Peggy  A.  Amerson, 
Charles  R.  Bender*^  L.  Berner,  Jr .  ^  Lillian  M.  Brown,  Orphus  C.  Bone-^  (4), 
Russel  W.  Clapper,  Charles  F.  Crabtree,  Jr.  (2),    Lorene  T.  Davidson,  E. 
S.  Dillon,  Phyllis  J.  Dozier-^^,  Victor  L.  Emanuel-^,  Raymond  J.  Fleetwood, 
Edward  L.  Flickinger,  Charles  L.  Gardner,  Keith  S.  Hansen,  Lee  W.  Homan*, 
Lawrence  G.  Huey,  Grace  Hughes  (2),  R.  Roy  Johnson  (2),  Miss  M.  B.  Keefer, 
Jack  T.  Kent->^,  Carrol  E.  Kiblinger*,  Elmsr  B.  Kinsey*,  Annette  C.  Koon*, 
Edward  A.  Kutac,  Sterling  S.  lacy,  Anne  L.  LeSassier*  (4),  Joe  F.  Lowe, 
B.  A.  Mack,  Kay  McCracken,  Ernest  W.  McDaniel*  (5),  D.  B.  McKey,  M.  Mullins, 
Andrew  W.  O'Neil*  (4),  Margaret  Parker*,  Charles  Pedersen,  Warren  M. 
Pulich,  Jr.*  (4),  Warren  M.  Pulich,  Sr.  (2),  Mrs.  M.  H.  Robinson,  Rodney 
A.  Ry lander,  Jean  K.  Schwetman,  Kenneth  D.  Seyffert*,  W.  D.  Shepler, 
Mrs.  Dwight  T.  Smith,  Wini  Smith,  Charles  Spangler*,  Roland  H.  Wauer*  (5), 
F.  S.  Webster,  Marie  S.  Webster,  J.  W.  White  (2),  Frances  C.  Williams* 
(4),  Terrence  S.  Word*. 

UTAH: 

James  W.  Bates,  Herbert  H.  Frost,  Reed  S.  Henderson,  William  E.  Long, 
Clyde  E.  Nicely,  James  W.  Schaack,  William  M.  Taylor. 

VERMONT: 

B.  J.  Beecher*  (3),  W.  F.  Bellinger,  A.  C.  Black,  Jr.,  M.  Choukas, 
Jr.,  Joyce  B.  Daniels*,  Mrs.  J.  R.  Downs*,  Barbara  S.  Eastman,  Richard  D. 
Eldred*,  Alan  G.  Engberg,  Thomas  H.  Foster*  (8),  Louise  B.  Indridason* 
(3),  Marion  F.  Metcalf*  (6),  William  J.  Norse  (2),  Robert  N.  Spear,  Jr 
(3),  James  M.  Toolan. 


•)f 


VIRGINIA: 

Louise  M.  Babcock*,  Floy  C.  Burford*,  Mitchell  A.  Byrd*,  Max  M. 
Carpenter*,  William  S.  Clark*,  James  W.  Eike*,  Ruskin  S.  Freer*  (3), 
Bertram  W.  Haines*  (U),  Harry  G.  M.  Jopson,  A.  Reginald  Miles,  John  W. 
Murray*,  Sally  Nelson,  H.  W.  Nunley*,  E.  Gertrude  Prior*,  K.  C.  Richards, 
Richard  W.  Russell,  Robert  J.  Schaefer,  Frederic  R.  Scott*  (8),  C.  C. 
Stair ly,  Charles  E.  Stevens*,  Edmund  W.  Stiles  (4),  Mrs.  C.  A.  Stone,  Mrs. 
E.  L.  Umbarger . 

WASHINGTON: 

Frank  H.  Anderson,  Robert  M.  Boggs,  Robert  M.  Evans,  Emile  M.  Grahles, 
Warren  A.  Hall  (2),  Stanley  A.  Hughes,  Jr.,  Ron  Klein,  Rollo  R.  Rathfelder, 
Frank  Richardson,  Zella  M.  Schultz,  Terence  R.  Wahl,  Robert  E.  Woodley. 
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WEST  VIRGINIA: 

C.  L.  Conrad,  M.  Lois  Garrett,  George  A.  Hall*  (6),  Mrs.  W.  A. 
Katholl*,  Robert  C,  Kletzly,  Maxine  C.  Kiff*,  Clark  Miller*  (h),   D.  R. 
Shearer,  Anne  Shreve*,  Jerie  Stewart*. 

WISCONSIN: 

Thomas  L.  Ashman*,  Nerval  R.  Barger*  (5),  John  W.  Barnes*,  F.  M. 
Baumgartner,  A.  Marguerite  Baumgartner*,  Harold  A.  Bauers*,  Richard  F. 
Bernard*  (4),  Emily  R.  Bierbrauer*,  David  A.  Bratley*,  B.  N.  Brouchoud, 
Helen  A.  Caldwell*,  Nils  P.  Dahlstrand*,  Mary  F.  Donald*  (6),  Louise  W. 
Erickson*  (5)j  G.  W.  Foster,  Jr.,  Charles  L.  Gilmore,  Sr.*,  Stephen  V. 
Goddard*,  W.  L.  Hilsenhoff,  T.  N.  Ingram  (2),  John  L.  Kaspar*,  D.  W.  Keach, 
Charles  A.  Kemper*  (?),  Kenneth  Krumra*  (k) ,   Daniel  E.  Krysiak,  F.  Z.  Lesher 
(2),  Harold  L.  Lindberg*  (it-),  R.  H.  Lound,  R.  J.  Lukes,  Miss  Margarette  E. 
Morse*,  Myron  H.  Reichwaldt*,  Katherine  D.  Rill*  (h) ,    Rev.  Samuel  D,  Robbins* 
(10),  J.  R.  Rosso*,  Carol  H.  Rudy*  (6),  R.  S.  Sandburg,  N.  E.  Stevenson, 
Daryl  D.  lessen*,  M.  J.  Tomlinson,  Gayle  0.  Tryggeseth  (2),  Alice  C. 
Vincent*  (2),  Viratine  E.  Weber*,  C.  Wood,  James  H.  Zimmerman  (2), 

WYOMING: 

Mary  C.  Back,  Joe  T.  Green,  Willomae  W.  Green,  Piatt  H.  Hall,  Lois 
L.  layton  (2),  Oliver  K.  Scott  (k) . 


Production  of  this  report  was  a  cooperative  project  from  start  to 
finish.  John  McDaniel  wrote  the  RPG  machine  programs  for  production  of 
the  summaries  and  tables.   Charles  M.  Hopkins  and  Manuel  Vieira  designed 
the  program  for  producing  distribution  maps  from  punch  cards  on  the  Univac 
lOOif.   Noah  Sealock  wrote  RPG  programs  to  select  and  organize  data  for 
statistical  analysis . 

Marshall  Strong  Hellmann  of  the  U.  S.  Geological  Survey  Computer 
Center  developed  the  Fortran  IV  program  for  statistical  analysis  of  year- 
to-year  change . 

Edmund  W.  Stiles  and  Paul  G.  Bystrak  did  much  of  the  editing  of  in- 
coming records  ayd  Danny  Bystrak  prepared  the  maps  for  publication. 

Many  other  staff  members  of  the  Migratory  Bird  Populations  Station 
contributed  significantly  to  this  report,  especially  David  Anderson  and 
Charles  Lobdell  (statistical  procedures),  James  Ruos  and  Duncan  MacDonald 
(stratification),  John  Rogers  and  Joseph  Young  (editorial),  and  Ethel 
Cobb  and  Agnes  Nalley  (typing). 

Dr •  A .  J .  Erskine  of  the  Canadian  Wildlife  Service  provided  the 
stratification  for  the  Canadian  Provinces  and  has  made  helpful  suggestions 
regarding  many  aspects  of  the  Survey. 
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BREEDING  BIRD  SURVEY  COORDINATORS 

Our  very  special  thanks  are  extended  to  the  State  and  Provincial 
Breeding  Bird  Survey  Coordinators  for  their  superb  cooperation  in  arrang- 
ing for  coverage  in  their  respective  areas  and  for  following  through  to 
obtain  substitute  observers  for  routes  that  could  not  be  covered  by  the 
person  to  whom  they  were  first  assigned.   Most  of  the  coordinators  for 
1969  will  be  the  same  as  in  prior  years.   Their  names ^  addresses  and  tele- 
phone numbers  are  listed  below. 

We  wish  to  pay  tribute  to  Louisiana  Coordinator  Dr.  Hugh  C.  Land  who 
provided  such  fine  coverage  of  that  State  until  his  imtimely  death  last 
fall.  We  also  express  our  appreciation  to  the  following  coordinators  who 
served  in  1967  and  1968:   Peter  Brings  James  Eike^,  Dr.  Harold  D.  Mahan, 
Christopher  M.  Packard^  Dr.  James  F.  Parnell^  Richard  H.  Peake^  Jr . ^ 
Forrest  S.  Romero^  Michael  D.  Spencer^  and  Robert  E.  Stewart. 

1969  Coordinators 

ALABAMA:   Thomas  A.  Imhof,  IO36  Pike  Road,  Birmingham  35218  (205-783-2050) . 

ALASKA:   Dr.  Brina  Kessel,  Department  of  Biological  Sciences,  University  of 
Alaska,  College  99735- 

ARIZONA:   Dr.  Stephen  M.  Russell,  Department  of  Zoology,  University  of 
Arizona,  Tucson  8572I  (602-884-275l) . 

ARKANSAS:   Dr.  Douglas  James,  Department  of  Zoology,  University  of  Arkansas^ 
Fayetteville  727OI  (501-575-3251). 

CALIFORNIA:   Mrs.  Eleanor  Pugh,  629^+  Woodleaf,  Star  Route,  Oroville  95965- 

COLORADO:   Dr.  Ronald  A.  Ryder,  WL  .Mgt . ,  Colorado  State  University,  Fort 
Collins  80521  (303-491-6681). 

CONNECTICUT:   Migratory  Bird  Populations  Station,  Laurel,  Md.  208lO 
(301-776-^^-880  Ext.  281). 

DELAWARE:   John  T.  Linehan,  Department  of  Entomology,  University  of  Delaware, 
Newark  19711  (302-738-2526). 

FLORIDA:   Allen  R.  Stickley,  3700  E.  University  Ave.,  Gainesville  3260I 
(90)4-372-2571). 

GEORGIA:   Migratory  Bird  Populations  Station,  laurel,  Md.  208l0. 

IDAHO:   William  Belknap,  Boise  College,  I907  Campus  Drive,  Boise  837OI 
(208-385-1011). 

ILLINOIS:   Migratory  Bird  Populations  Station,  Lairrel,  Md .  208l0. 

INDIANA:   Dr.  James  B.  Cope,  Earlham  College,  Richmond  ^737^+  (317-962-6561) . 
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IOWA:   Peter  C.  Petersen,,  Jr.,    236  McClellan  Blvd.,  Davenport  52803  (319- 
326-0114). 

KANSAS:   Dr.  John  L.  Zimmerman,  Department  of  Biology,  Kansas  State 
University,  Manhattan  66502. 

KENTUCKY:   Dr.  BiJirt  L.  Monroe,  Jr.,  Department  of  Biology,  University  of 
Louisville,  Louisville  40208  (502-636-4779). 

LOUISIANA:   Dr.  Marshall  Eyster,  Department  of  Biology,  University  of 
Southern  Louisiana,  Box  545;  Lafayette  70501- 

MAINE:   Migratory  Bird  Populations  Station,  Laurel,  Md.  20SlO 

MARYLAND:  Migratory  Bird  Populations  Station,  Laurel  208lO  (301-776-4880). 

MASSACHUSETTS:   James  Baird,  Massachusetts  Audubon  Society,  Drumlin  Farm, 
Lincoln  01773  (617-259-9500 ) . 

MICHIGAN:   Dr.  C.  T.  Black,  Department  of  Natural  Resources,  Stevens  T. 
Mason  Building,  Lansing  48823. 

MINNESOTA:   Dr.  Walter  J.  Breckenridge,  James  Ford  Bell  Museum  of  Natural 
History,  University  of  Minnesota,  Minneapolis  55455- 

MISSISSIPPI:   William  Turcotte,  Woolfolk  State  Office  Bldg.,  P.  0.  Box  451, 
Jackson  39205  (6oi-355-936l) . 

MISSOURI:   Richard  A.  Anderson,  ll47  Grenshaw  Avenue,  St.  Louis  63137 
(314-231-1185). 

MONTANA:   Dr.  Clifford  V.  Davis,  College  of  Arts  &  Sciences,  Montana  State 
University,  Bozeman  59715- 

NEBRASKA:   C.  W.  Huntley,  1037  Reedwood,  Crete  68333  (402-826-2888). 

NEVADA:   J.  R.  Alcorn,  P.  0.  Box  592,  Fallon  894o6  (702-423-4832). 

NEW  HAMPSHIRE:   Mrs.  Vera  Hebert,  New  Hampton  O3256  (603-744-5643). 

NEW  JERSEY:   Dr.  Alfred  E.  Eynon,  5  Beach  Road,  Verona  07044. 

NEW  MEXICO:   Dr.  James  R.  Travis,  4l7  Estante  Way,  P.  A.,  Los  Alamos  87544 
(505-672-9794). 

NEW  YORK:   Dr.  Robert  P.  Yxmick,  1527  Myron  Street,  Schenectady  12309 
(518-346-8711). 

NORTH  CAROLINA:   Dr.  Robert  P.  Teulings,  Route  2,  Chapel  Hill  275l4. 

NORTH  DAKOTA:   Dr.  Paul  F,  Springer,  Northern  Prairie  Wildlife  Research 
Center,  Jamestown  58401  (7OI-252-5363) . 
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OHIO:   Dr.  Milton  B.  Trautman^  Ohio  Historical  Society^  Ohio  State  Museum, 
Columbus  U32IO  (614-299-6363). 

OKLAHOMA:   Harold  M.  Smith,  I817  Fremont,  Bartlesvllle  7^003. 

OEEGON:   Harry  B.  Nehls,  2736  S.  E.  20th,  Portland  97202  (503-235-3615). 

PENNSYLVANIA:  Wlnslow  M.  Shaughnessy,  Academy  of  Natural  Science,  19th 
and  Parkway,  Philadelphia  I9IO3  (717-787-6733);,  and  Paul  Schwalbe, 
Loch  Haven  State  College,  Loch  Haven,  177^5  (717-7^8-6073). 

RHODE  ISLAND:   James  Baird,  Massashusetts  Audubon  Society,  Drumlin  Farm, 
Lincoln,  Massachusetts  01773  (617-259-9500 ) . 

SOUTH  CAROLINA:   T.  A.  Beckett,  III;  Magnolia  Gardens,  Route  h,    Charleston 
29407  (803-766-3462). 

SOUTH  DAKOTA:  Dr.  Nathaniel  R.  Whitney,  633  S.  Berry  Pines  Road,  Rapid 
City  57701  (605-342-5267). 

TENNESSEE:   Dr.  Katherine  Goodpasture,  3407  Hopkins  Lane,  Nashville  37215 
(615-297-0703). 

TEXAS:   Warren  M.  Pulich,  2021  Rosebud  Drive,  Irving  75060  (214-253-1123). 

UTAH:  Dr.  Jessop  B.  Low,  Utah  Cooperative  Wildlife  Research  Unit,  Utah 
State  University,  Logan  84321  (801-752-2588). 

VERMONT:   Thomas  H.  Foster,  P.  0.  Box  397,  Bennington  05201  (802-442-6684). 

VIRGINIA:   Migratory  Bird  Populations  Station,  Laurel,  Md.  208lO. 

WASHINGTON:   Mrs.  Zella  M.  Schultz,  3560  S.  Brandon  Street,  Seattle  89II8 
(206-723-2666). 

WEST  VIRGINIA:   Dr.  George  A.  Hall,  Department  of  Chemistry,  West  Virginia 
University,  Morgantown  26506  (304-293-4l6l) . 

WISCONSIN:   Rev.  Samuel  D.  Robbins,  Cadott  54727  (715-289-4869). 

WYOMING:  Dr.  Oliver  K.  Scott,  437  East  13th  Street,  Casper  8260I  (307- 
235-1351). 
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Canadian  Provinces 

ALBERTA:   Richard  Fyfe,  10015  -  103  Avenue,  Edmonton. 

BRITISH  COLUMBIA:   David  Stirling,  3500  Salsbury  Way,  Victoria. 

MANITOBA:   Dr.  Robert  W.  Nero,  Manitoba  Muse\jm  of  Man  &  Nature,  ik'J  James 
Avenue,  Winnipeg  2. 

NOVA  SCOTIA,  NEW  BRUNSWICK,  PRINCE  EDWARD  ISLAND:   Dr.  Anthony  J.  Erskine, 
2055  Kingsley  Road,  Ottawa  5;>  Ontario. 

ONTARIO:   Dr.  Martin  H.  Edwards,  19  Jane  Avenue,  Kingston, 

QUEBEC:   Henri  Ouellet,  Redpath  Museum,  McGill  University,  805  Sherbrooke 
Street  W,  Montreal. 

SASKATCHEWAN:   Frank  H.  Brazier,  2657  Cameron  Street,  Regina. 
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Table  1.-- Total  individuals  recorded,  I967  and  I968 


Species 


Total  Individuals 
982  Rts 


Total  Individuals 


Common  Loon 
Red-throated  Loon 
Red-necked  Grebe 
Horned  Grebe 
Eared  Grebe 
Least  Grebe 
Western  Grebe 
Pied-billed  Grebe 
White  Pelican 
Brown  Pelican 
Gannet 

Double-cr.  Cormorant 
Brant ' s  Cormorant 
Pelagic  Cormorant 
Anhinga 

Magnif .  Frigate-bird 
Great  White  Heron 
Great  Blue  Heron 
Green  Heron 
Little  Blue  Heron 
Cattle  Egret 
Reddish  Egret 
Common  Egret 
Snowy  Egret 
Louisiana  Heron 
Blk-cr.  Night  Heron 
Yellow- cr.  Night  Heron 
Least  Bittern 
American  Bittern 
Wood  Ibis 
Glossy  Ibis 
White-faced  Ibis 
White  Ibis 
Roseate  Spoonbill 
Mute  Swan 
Whistling  Swan 
Canada  Goose 
Blue  Goose 

Blk-bellied  Tree  Duck 
Fulvous  Tree  Duck 
Mallard 
Black  Duck 
Mottled  Duck 
Gadwall 
Pintail 

Green-winged  Teal 
Blue -winged  Teal 
Cinnamon  Teal 
American  Widgeon 


1967 
107 


2 

6 

2 

2 

84 

224 

21 

12 

176 


29 

h 

13 
547 

671 
671 

2,527 
2 

222 

49 

69 

32 

6 

177 
29 

101 

144 

772 

2 

23 
1 

71 

1 

5 

6 

1.270 

138 

116 

116 

289 

21 

562 

64 


1174  Rts 
1968 

129 
1 
8 

13 
6 

3 
48 

87 

202 

11 

1 

117 
11 

5 
62 

4 

516 

721 

564 

3,138 

393 
193 

62 
187 

71 

7 

186 

l4 

67 
207 
810 

3 
14 

177 

33 

19 

1,609 

309 

132 

179 

265 

43 

658 

5 
47 


Species 


Shove ler 

Wood  Duck 

Redhead 

Ring-necked  Duck 

Canvasback 

Greater  Scaup 

Lesser  Scaup 

Common  Goldeneye 

Barrow ' s  Goldeneye 

Biifflehead 

Oldsquaw 

Harlequin  Duck 

Common  Eider 

White-winged  Scoter 

Surf  Scoter 

Ruddy  Duck 

Hooded  Merganser 

Common  Merganser 

Red-breasted  Merganser 

Turkey  Vulture 

Black  Vulture 

White-tailed  Kite 

Swallow-tailed  Kite 

Mississippi  Kite 

Goshawk 

Sharp- shinned  Hawk 

Cooper ' s  Hawk 

Red-tailed  Hawk 

Red- shouldered  Hawk 

Broad-winged  Hawk 

Swainson's  Hawk 

Zone-tailed  Hawk 

White-tailed  Hawk 

Rough- legged  Hawk 

Ferruginous  Hawk 

Gray  Hawk 

Harris '  Hawk 

Golden  Eagle 

Bald  Eagle 

Marsh  Hawk 

Osprey 

Caracara 

Prairie  Falcon 

Peregrine  Falcon 

Pigeon  Hawk 

Sparrow  Hawk 

Blue  Grouse 

Ruffed  Grouse 

Gr.  Prairie  Chicken 


982  Rts 

1174  Rts 

1967 

1968 

54 

109 

203 

233 

115 

92 

19 

38 

18 

31 

20 

21 

54 

11 

28 

12 

58 

1 

3 

1 

33 

4i 

65 

18 

65 

55 

3 

21 

5 

44 

10 

32 

1,697 

1,828 

492 

232 

7 

2 

98 

117 

1 

11 

8 

27 

26 

25 

382 

567 

218 

197 

87 

95 

95 

161 

1 

3 

6 

3 

3 

16 

1 

36 

33 

1 

13 

5 

7 

139 

248 

55 

54 

8 

5 

5 

1 

7 

521 

918 

35 

99 

96 

19 

118 
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Table  1. --Total  individuals  recorded^  19^7  s.nd   I968  (continued) 


Species 


Sharp-tailed  Grouse 

Sage  Grouse 

Bobwhite 

Scaled  Quail 

California  Quail 

Gambel's  Quail 

Moimtain  Quail 

Ring-neck.    Pheasant 

Chiikar 

Gray  Partridge 

Turkey 

Sandhill  Crane 

Limp  kin 

King  Rail 

Clapper  Rail 

Virginia  Rail 

Sora 

Purple   Gallinule 

Common  Gallinule 

American  Coot 

American  Oystercatcher 

Black  Oystercatcher 

Semipalmated  Plover 

Snowy  Plover 

Wilson ' s  Plover 

Killdeer 

Mountain  Plover 

Black-bellied  Plover 

Ruddy  Turnstone 

American  Woodcock 

Common  Snipe 

Long-billed  Curlew 

Upland  Plover 

Spotted  Sandpiper 

Solitary  Sandpiper 

Willet 

Greater  Ye  How  legs 

Lesser  Yellowlegs 

Pectoral  Sandpiper 

White -rumped  Sandpiper 

Least  Sandpiper 

Diinlin 

Short-billed  Dowitcher 

Stilt  Sandpiper 

Semipalmated  Sandpiper 

Marbled  Godwit 

Sander ling 

American  Avocet 

Black- necked  Stilt 


Total  Individuals 

Total  Individuals 

982  Rts 

117i+  Rts 

Species 

982  Rts 

1174  Rts 

1967 

1968 

1967 

1968 

52 

107 

Wilson's  Phalarope 

77 

136 

17 

Glaucous-winged  Gull 

13 

21,586 

22,281 

Gr.  Black-backed  Gull 

201 

413 

225 

525 

Western  Gull 

60 

361 

Herring  Gull 

3,162 

2,458 

306 

California  Gull 

143 

8 

Ring-billed  Gull 

480 

730 

^,575 

6,312 

Laughing  Gull 

2,009 

1,126 

k& 

Franklin's  Gull 

686 

683 

22 

k3 

Bonaparte's  Gull 

3 

56 

ko 

Gull-billed  Tern 

3 

9 

86 

30 

Forster ' s  Tern 

13 

33 

16 

20 

Common  Tern 

284 

388 

11 

12 

Arctic  Tern 

2 

5^^ 

53 

Least  Tern 

271 

119 

12 

k 

Royal  Tern 

40 

106 

86 

Iks 

Caspian  Tern 

16 

13 

28 

1 

Black  Tern 

652 

804 

47 

31 

Black  Skimmer 

90 

42 

389 

i|00 

Black  Guillemot 

1 

1 

White-crowned  Pigeon 

24 

1 

Band- tailed  Pigeon 

231 

3 

8 

Rock  Dove 

7,752 

7,966 

1 

White -winged  Dove 

37 

578 

2 

6 

Moixrning  Dove 

26,083 

28,550 

3.322 

i+,9io 

Ground  Dove 

521 

347 

h 

20 

Inca  Dove 

19 

29 

26 

17 

Yellow-billed  Cuckoo 

3 ,195 

3,496 

k 

2 

Black-billed  Cuckoo 

475 

385 

39 

ko 

Roadrunner 

59 

91 

376 

590 

Smooth-billed  Ani 

5 

25 

Ik 

108 

Barn  Owl 

1 

3 

663 

738 

Screech  Owl 

38 

20 

202 

289 

Great  Horned  Owl 

76 

149 

9 

3 

Pygmy  Owl 

1 

194 

166 

Elf  Owl 

1 

7 

26 

B\irrowing  Owl 

63 

199 

3 

39 

Barred  Owl 

65 

77 

1 

k 

Long- eared  Owl 

1 

1 

1 

Short-eared  Owl 

11 

29 

2 

6 

Saw-whet  Owl 

1 

1 

Chuck-will ' s -widow 

570 

498 

k 

Whip-poor-will 

268 

244 

1 

Poor -will 

17 

18 

652 

1,001 

Pauraque 

4 

4 

h9 

71 

Common  Nighthawk 

1,311 

1,983 

k 

1 

Lesser  Nighthawk 

47 

64 

2k 

kl 

Black  Swift 

46 

k8 

241 

Chimney  Swift 

8,529 

8,961 
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Table  1.-- Total  indlvid-uals  recorded,  1967  and  I968  (continiied) 


Species 


Total  Individuals 
982  Rts 


1967 


VauDc's  Swift 
White-throated  Swift 
Lucifer  Hummingbird 
Ruby-thr.  Hiimmingblrd 
Blk-chin.  Hinmningbird 
Costa's  Hummingbird 
Anna's  Hummingbird 
Broad- tail  Hummingbird 
Rufous  Hummingbird 
Allen's  Hummingbird 
Calliope  Hummingbird 
Broad-bill  Hummingbird 
Belted  Kingfisher 
Ye 1- shafted  Flicker 
Hybrid  flicker 
Red- shafted  Flicker 
Gilded  Flicker 
Pile ate d  Woodpecker 
Red-bellied  Woodpecker 
Gold- front.  Woodpecker 
Gila  Woodpecker 
Red-headed  Woodpecker 
Acorn  Woodpecker 
Lewis'  Woodpecker 
Yel-bellied  Sapsucker 
Red-breasted  Sapsucker 
Williamson's  Sapsucker 
Hairy  Woodpecker 
Downy  Woodpecker 
Ladder -back .Woodpecker 
Wuttall's  Woodpecker 
Red-cockad .Woodpecker 
White-head .Woodpecker 
Blk-back  3-toe .Woodpkr 
No.  S-toed  Woodpecker 
Eastern  Kingbird 
Gray  Kingbird 
Tropical  Kingbird 
Western  Kingbird 
Cassin's  Kingbird 
Scissor- tall. Fly cat chr 
Kiskadee  Flycatcher 
Gr .  Crested  Flycatcher 
Wied's  Cr.  Flycatcher 
Ash-throat  Flycatcher 
Olivaceous  Flycatcher 
Eastern  Phoebe 
Black  Phoebe 
Say ' s  Phoebe 


1174  Rts 
1968 

20 
102 


Species 


Total  Individuals 

982  Rts  117^1-  Rts 

1967     1968 


295 

300 

10 

3^ 

10 

18 

65 

65 

32 

11 

2 

409 

1^88 

5,188 

5,272 

2 

15 

^31 

10 

552 

59*+ 

3,527 

3,032 

328 

281 

ki 

1,911 

1,872 

293 

57 

53^ 

629 

1 

3 

3^^ 

^39 

1,528 

1,702 

86 

116 

^5 

19 

7 

1 

1 

6 

5 

5,530 

5,652 

1^0 

5 

h 

6 

1,110 

1,916 

137 

1,999 

2,076 

9 

6 

3Mk 

3,5i^i^ 

75 

73 

62 

^39 

8 

2,251 

2,265 

29 

8 

137 

Yel-bellied  Flycatcher 
Acadian  Flycatcher 
Traill's  Flycatcher 
Least  Flycatcher 
Hammond's  Flycatcher 
Dusky  Flycatcher 
Gray  Flycatcher 
Western  Flycatcher 
Unidentified  Empidonax 
Eastern  Wood  Pewee 
Western  Wood  Pewee 
Olive- sided  Flycatcher 
Vermilion  Flycatcher 
Horned  Lark 
Violet -green  Swallow 
Tree  Swallow 
Bank  Swallow 
Rough-winged  Swallow 
Barn  E5wallow 
Cliff  Swallow 
Purple  Martin 
Gray  Jay 
Blue  Jay 
Steller ' s  Jay 
Scrub  Jay 
Mexican  Jay 
Green  Jay 

Black-billed  Magpie 
Yellow-billed  Magpie 
Common  Raven 
White-necked  Raven 
Common  Crow 
Northwestern  Crow 
Fish  Crow 
Pinon  Jay 
Clark's  Nutcracker 
Black- capped  Chickadee 
Carolina  Chickadee 
Mountain  Chickadee 
Boreal  Chickadee 
Chestnut-bk . Chickadee 
Tufted  Titmouse 
Black- crested  Titmouse 
Plain  Titmouse 
Bridled  Titmouse 
Verdi n 

Common  Bushtit 
White-br.  Nuthatch 
Red-breasted  Nuthatch 


83 

921 

1,392 

1,616 


16 

3,792 
29 

i4o 

10 

7,1^9 

18 

2,605 

3,162 

606 

13,791 

3,363 

5,350 

58 

13,3^^8 

27 

1 
97 

k3k 

60 

25,051 

977 


1,700 
2,225 

268 

5,02^ 
57 


135 

606 
9k 


177 

800 

2,168 

1,856 

121 

53 

8 

230 

3 

3,375 

617 

^7^ 

15 

12,331 

-Jkl 

3,668 

^^,322 

959 
17,168 

7,17^ 

5,169 

nil 

12,785 
266 

378 

36 

2 

922 

167 

1,231 

90 

26,935 

13^^ 

88li 

921 

k2 

2,if82 

2,329 

259 

150 

286 

^+,396 

70 

160 

12 

267 

161 

905 

^93 
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Table  1.-- 

Total  individuals 

Total  Individuals 

Species 

982  Rts 

1174  Rts 

1967 

1968 

Brown-headed  Nuthatch 

339 

255 

Pigmy  Nuthatch 

60 

Brown  Creeper 

19 

76 

Wrentlt 

171 

Dipper 

7 

House  Wren 

3,921 

k,k72 

Winter  Wren 

298 

69k 

Bewick's  Wren 

717 

704 

Carolina  Wren 

3,886 

3,991 

Cactus  Wren 

126 

583 

Long-billed  Marsh  Wren 

170 

219 

Short-billed  Marsh  Wren    26? 

327 

Canon  Wren 

2 

35 

Rock  Wren 

11 

214 

Mockingbird 

17,219 

nMi 

Catbird 

5,^52 

5,395 

Brown  Thrasher 

^,83^ 

4,481 

Long-billed  Thrasher 

3 

Bendire ' s  Thrasher 

40 

Curve-billed  Thrasher 

106 

160 

California  Thrasher 

11 

Le  Conte ' s  Thrasher 

52 

Sage  Thrasher 

434 

Robin 

29,i+89 

3^,193 

Varied  Thrush 

328 

Wood  Thrush 

6,915 

6,474 

Hermit  Thrush 

713 

1,086 

Swainson's  Thrush 

819 

2,724 

Gray- cheeked  Thrush 

5 

57 

Veery 

2,627 

3,300 

Eastern  Bluebird 

3,261 

2,705 

Western  Bluebird 

158 

Mo\antain  Bluebird 

7 

225 

Townsend's  Solitaire 

h9 

Blue -gray  Gnatcatcher 

1,05^^ 

992 

Blk-tailed  Gnatcalicher 

Ik 

100 

Golden- crowned  Kinglet 

3^ 

159 

Ruby- crowned  Kinglet 

781 

963 

Water  Pipit 

10 

Sprague ' s  Pipit 

15 

^7 

Bohemian  Waxwing 

4 

Cedar  Waxwing 

1,581 

2,317 

Phainopepla 

28 

Northern  Shrike 

1 

4 

Loggerhead  Shrike 

1,780 

2,106 

Starling 

61,207 

67,^04 

Black- capped  Vireo 

1 

3 

White-eyed  Vireo 

2,298 

2,032 

Species 


Hutton's  Vireo 
Bell's  Vireo 
Gray  Vireo 
Yellow- thr .   Vireo 
Solitary  Vireo 
Black-whiskered  Vireo 
Red-eyed  Vireo 
Philadelphia  Vireo 
Warbling  Vireo 
Black- &- white  Warbler 
Prothonotary  Warbler 
Swainson's  Warbler 
Worm- eating  Warbler 
Golden-winged  Warbler 
Blue -winged  Warbler 
Brewster ' s  Warbler 
Tennessee  Warbler 
Orange -crowned  Warbler 
Nashville  Warbler 
Virginia's  Warbler 
Lucy's  Warbler 
Parula  Warbler 
Yellow  Warbler 
Magnolia  Warbler 
Cape  May  Warbler 
Blk-thr.   Blue  Warbler 
I^rtle  Warbler 
Audubon's  Warbler 
Blk-thr .    Gray  Warbler 
Townsend's  Warbler 
Blk-thr.   Green  Warbler 
Golden- cheeked  Warbler 
Hennit  Warbler 
Cerulean  Warbler 
Blackbinrnian  Warbler 
Yellow- thr.   Warbler 
Grace's  Warbler 
Chestnut- sided  Warbler 
Bay-breasted  Warbler 
Blackpoll  Warbler 
Pine  Warbler 
Prairie  Warbler 
Palm  Warbler 
Ovenbird 

Northern  Waterthrush 
Louisiana  Waterthrush 
Kentucky  Warbler 
Connecticut  Warbler 


Total  Individuals 

982  Rts  1174  Rts 

1967     1968 

21 

291      308 

7 

521      503 

122      297 

18       1 

7,163    8,018 

2  31 
1,143    1,5^+2 

690  738 

306  299 

3  2 
94  69 

150      115 
202      155 

1 
219      3^2 
229 
675      816 

5 

175 

742     683 

3,^11   3,97^ 

663     978 

29      70 

84     122 

231     465 

3h  476 

80 

61 

433     ^88 

1 

57 

110  l4o 

159  201 

171  197 

^5 

1,559  1,851 

97  103 

48  157 

1,100  l,004 

1,197  1,099 

8  25 

3,572  3,573 

193  272 

162  110 

610  583 

^  9 
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Table  1.-- Total  individuals  recorded^  I967  and  I968  (continued ^ 


Total  Individuals 


Total  Individuals 


Species 


Mourning  Warbler 
Macgillivray ' s  Warbler 
Yellow-throat 
Yellow-breasted  Chat 
Red-faced  Warbler 
Hooded  Warbler 
Wilson's  Warbler 
Canada  Warbler 
American  Redstart 
House  Sparrow 
European  Tree  Sparrow 
Bobolink 

Eastern  Meadow lark 
Western  Meadow lark 
Yellow-head.  Blackbird 
Red -winged  Blackbird 
Tricolored  Blackbird 
Orchard  Oriole 
Black-headed  Oriole 
Spotted-br .  Oriole 
Hooded  Oriole 
Scott's  Oriole 
Baltimore  Oriole 
Bullock's  Oriole 
Rusty  Blackbird 
Brewer ' s  Blackbird 
Boat-tailed  Grackle 
Common  Grackle 
Brn-headed  Cowbird 
Bronzed  Cowbird 
Western  Tanager 
Scarlet  Tanager 
Hepatic  Tanager 
Sijmmer  Tanager 
Cardinal 
Fyrrhuloxia 

Rose-breasted  Grosbeak 
Black-headed  Grosbeak 
Blue  Grosbeak 
Indigo  Bunting 
Lazuli  Bunting 
Varied  Bunting 
Painted  Bunting 
Dickcissel 
Evening  Grosbeak 
Purple  Finch 
Cassin's  Finch 
House  Finch 


982  Rts 

1174  Rts 

1967 

1968 

4oo 

504 

294 

10,377 

11,941 

5.039 

4,675 

5 

in6 

364 

18 

409 

290 

353 

1,659 

2,120 

72,1^7 

69,567 

17 

17 

5,^51 

5,710 

2k,6kl 

25,726 

18,072 

25,004 

735 

1,535 

82,239 

93,770 

276 

3,061 

3,180 

1 

6 

16 

k 

128 

3,285 

3,419 

91 

333 

64 

64 

5^+0 

6,255 

1,537 

2,577 

63,229 

68,090 

1^,195 

14,677 

71 

61 

20 

464 

1,101 

1,426 

4 

1,577 

1,484 

20,810 

18,347 

588 

580 

1,355 

1,620 

2 

311 

1,334 

1,341 

13,226 

11,801 

13 

210 

2 

6 

1,623 

1,473 

12,511 

10,811 

563 

1,084 

850 

1,294 

97 

135 

2,566 

Species  982  Rts 

1967 

Pine  Grosbeak  83 

Black  Rosy  Finch 

Common  Redpoll  2 

Pine  Siskin  276 

American  Goldfinch      9,529 

Lesser  Goldfinch  42 

Lawrence ' s  Goldfinch 

Red  Crossbill  45 

White-winged  Crossbill     50 

Olive  Sparrow  I8 

Green-tailed  Towhee 

Rufous -sided  Towhee     9,489 

Brown  Towhee  4 

Abert ' s  Towhee 

Lark  Bunting  5,ll4 

Savannah  Sparrow        4,823 

Grasshopper  Sparrow     3,944 

Baird ' s  Sparrow  63 

Le  Conte ' s  Sparrow         4 

Henslow's  Sparrow         93 

Sharp-tailed  Sparrow       47 

Seaside  Sparrow  42 

Vesper  Sparrow         3,534 

Lark  Sparrow  1,954 

Rufous -crowned  Sparrow     4l 

Bachman's  Sparrow        201 

Cassin's  Sparrow         428 

Black- throated  Sparrow    695 

Sage  Sparrow 

White -winged  Junco         4 

Slate- colored  Junco 

Oregon  J\nico 

Gray-headed  Junco 

Tree  Sparrow 

Chipping  Sparrow 

Clay- colored  Sparrow 

Brewer ' s  Sparrow 

Field  Sparrow 

Black- chinned  Sparrow 

Harris '  Sparrow 

White- crowned  Sparrow 

White- throated  Sparrow 

Fox  Sparrow 

Lincoln's  Sparrow 

Swamp  Sparrow 

Song  Sparrow 

McCown '  s  Longsp\np 

Chestnut- col..    Longspur 


8,221 

625 

4 

10,506 


4,234 

21 

102 

422 

15,363 

7 

851 


1174  Rts 
1968 

81 

3 
97 

l,4l8 

12,832 

309 

25 

469 

51 

8 

108 

9,879 

325 

9 

9,323 

5,911 

4,070 

73 
66 
86 
17 
37 
4,434 
2,324 

45 
136 
790 

2,023 

391 

2 

1,119 

6l4 

52 

5 

9,312 

1,021 

403 
9,722 

5 

1 

442 

5,519 

124 

220 

516 

18,247 

11 

1,254 
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Table  5---Analysis  of -population  changes  east  of  the  Mississippi 
River  from  Breeding  Bird  Sxarvey ,    I966-I967 

Standard 


Nimber  of 

Weighted  Mean 

Weighted 

Error  of 

Species           Comparable 

Birds  Per  Route 

Mean 

Wtd.Mean  Percent 

Routes 

1966 

1967 

Difference 

Diff . 

Change 

Sparrow  Hawk 

511 

0.50 

0.43 

- 

0.07 

0.295 

- 

02.8/. 

Bobwhite 

432 

31.25 

31.26 

+ 

0.01 

1.424 

+ 

0.0/ 

Killdeer 

509 

2.28 

2.25 

- 

0.03 

0.361 

- 

1.3/ 

■^Mourning  Dove 

469 

24.51 

21.88 

- 

2.63 

1.095 

- 

10.7/ 

**Yellow-bllled  Cuckoo 

481 

3.49 

2.37 

- 

1.12 

0.432 

- 

Ji.9% 

Chimney  Swift 

503 

9.92 

10.03 

+ 

0.11 

0.632 

+ 

1.1/ 

Yellow- shafted  Flicker 

501 

5.29 

5.32 

+ 

0.03 

0.369 

+ 

0.5/ 

Red-bellied  Woodpecker 

402 

6.16 

5.65 

- 

0.51 

0.534 

- 

8.3/ 

Eastern  Kingbird 

503 

5.68 

5.26 

- 

0.42 

0.382 

- 

7.4/ 

Eastern  Phoebe 

513 

1.87 

2.37 

+ 

0.50 

0.308 

+ 

27.0/ 

Eastern  Wood  Pewee 

507 

4.18 

4.48 

+ 

0.30 

0.436 

+ 

7.2/ 

Barn  Swallow 

502 

12.82 

12.38 

- 

0.44 

0.850 

- 

3.4/ 

Blue  Jay- 

499 

17.40 

16.44 

- 

0.96 

0.591 

- 

5.5/ 

Common  Crow 

498 

27.85 

27.22 

- 

0.63 

1.132 

- 

2.3/ 

Tufted  Titmouse 

430 

6.43 

6.47 

+ 

0.04 

0.396 

+ 

0.6/ 

House  Wren 

413 

4.89 

4.51 

- 

0.38 

0.352 

- 

7.9/ 

Catbird 

501 

6.03 

5.34 

- 

0.69 

0.369 

- 

11.5/ 

Brown  Thrasher 

484 

4.87 

5.36 

+ 

0.49 

0.371 

+ 

10.2/0 

*Robin 

513 

29.49 

31.06 

+ 

1.57 

0.770 

+ 

3  Mo 

Wood  Thrush 

486 

9.08 

9.31 

+ 

0.23 

0.547 

+ 

2.6/ 

Eastern  Bluebird 

505 

3.97 

3.76 

- 

0.21 

0.352 

- 

5.4/ 

Starling 

512 

86.80 

68.64 

-^ 

18.16 

8.842 

_ 

20.9/ 

^^Red-eyed  Vireo 

505 

9.06 

7.80 

- 

1.26 

0.436 

- 

13.9/ 

Black-and-white  Warbler 

491 

0.78 

0.71 

- 

0.07 

0.249 

- 

8.8/0 

Ovenbird 

487 

3.67 

3.54 

- 

0.13 

0.375 

- 

3.6/ 

Yellowthroat 

501 

12.11 

11.77 

- 

0.34 

0.484 

- 

2.9/ 

Yellow-breasted  Chat 

431 

7.94 

7.88 

- 

0.06 

0.506 

- 

0.8/ 

House  Sparrow 

511 

82.58 

74.12 

- 

8.46 

5.378 

- 

10.2/ 

Eastern  Meadowlark 

512 

25.28 

27.52 

+ 

2.24 

1.222 

+ 

8.9/ 

Red-winged  Blackbird 

497 

79.86 

88.25 

+ 

8.39 

7.443 

+ 

10.5/0 

Common  Crackle 

497 

81.74 

76.41 

- 

5.33 

5.715 

- 

6.5/ 

Brown-headed  Cowbird 

499 

9.45 

9.43 

- 

0.02 

0.558 

- 

0.2/ 

Scarlet  Tanager 

4o9 

1.93 

1.49 

- 

0.43 

0.351 

- 

22.5/ 

*  Cardinal 

440 

27.19 

29.99 

+ 

2.80 

0.997 

+ 

10.3/0 

Indigo  Bunting 

502 

16.51 

16.45 

- 

0.06 

0.603 

- 

0.4/0 

*^Dickcissel 

236 

10.94 

17.03 

+ 

6.09 

1.686 

+ 

55.7/0 

American  Goldfinch 

469 

10.08 

10.91 

+ 

0.83 

0.842 

+ 

8.2/0 

Rufoiis- sided  Towhee 

483 

14.44 

14.57 

+ 

0.13 

0.684 

+ 

0.9/0 

Chipping  Sparrow 

480 

9.39 

9.67 

+ 

0.28 

0.411 

+ 

3.0/0 

Field  Sparrow 

473 

12.42 

12.99 

+ 

0.57 

0.517 

+ 

4.6/0 

■**-*  change  highly  significant 
*   change  significant  (95/) 


fo) 


103 


Table  6, — ^Analysis  of  population  changes  based  on  58O  comparable 
routes  east  of  the  Mississippi  River,  I967-I968 


Species 


Cattle  Egret 

Turkey  Vulture 
*Red-tailed  Hawk 

Sparrow  Hawk 

Bobwhite 

Killdeer 

Mourning  Dove 
**Yellow-billed  Cuckoo 

Belted  Kingfisher 

Yellow-shafted  Flicker 

Red-headed  Woodpecker 

Eastern  Kingbird 

Eastern  Phoebe 

Horned  Lark 

Blue  Jay 

Starling 

Barn  Swallow 

Purple  Martin 

Black-capped  Chickadee 

Tufted  Titmouse 

House  Wren 

Carolina  Wren 

Mockingbird 

Catbird 

Brown  Thrasher 

Robin 

Wood  Thrush 

Eastern  Bluebird 

Red-eyed  Vireo 

Yellow  Warbler 

Ovenbird 

Yellowthroat 

Yellow-breasted  Chat 

House  Sparrow 

Eastern  Meadowlark 

Western  Meadowlark 

Red -winged  Blackbird 

Baltimore  Oriole 

Common  Crackle 

Brown -headed  Cowbird 

Cardinal 

Indigo  Bunting 
*Dickcissel 
^American  Goldfinch 

Rufous -sided  Towhee 

Field  Sparrow 

Song  Sparrow 


Weighted  Mean 

Weighted 

Standard 

Birds 

Per  Route 

Me 

;an 

Error  of  Wtd 

•Percent 

I96T 

196B~ 

Difference 

Mean  Diff . 

Change 

6.05 

7.65 

+ 

1.60 

1.15 

+  26/0 

0.82 

l.li+ 

+ 

0.32 

0.25 

+  39io 

O.llj. 

0.25 

+ 

0.11 

0.05 

+  Q2io 

O.kj 

0.60 

+ 

0.13 

0.09 

+  28io 

2k.  ^h 

25.72 

+ 

1.18 

l.it9 

+     5fo 

2.70 

3.oit 

+ 

0.3h 

0.30 

+  12io 

18.98 

20.61 

+ 

1.63 

1.30 

+    9lo 

2.29 

3.19 

+ 

0,90 

0.26 

+  39/0 

0.39 

o,i;9 

+ 

0.10 

0,06 

+  25^0 

5.23 

5.45 

+ 

0.22 

0.32 

+  kio 

1.56 

1.69 

+ 

0.13 

0.20 

+  8/0 

4.75 

h.7h 

- 

0.01 

0.33 

0<fo 

2.22 

2.19 

- 

0.03 

0.19 

-  1/0 

I+.60 

k.kS 

- 

0.12 

0.97 

-  3i 

16.68 

17M 

+ 

0.75 

0,91 

+    5lo 

71.20 

68.03 

- 

3.17 

5.59 

-   H 

ll+.Olj- 

15.30 

+ 

1.26 

1.03 

+   9/0 

7.i^9 

6.63 

- 

0.86 

o.9it 

-  11/0 

1.36 

1.74 

+ 

0,38 

0.38 

+  28/0 

^.3h 

5.51 

+ 

0.16 

oM 

+  3io 

3.06 

3.10 

+ 

o.oit 

0.36 

+  1/0 

6.10 

6,52 

+ 

0.k2 

0.69 

+  li 

20.16 

21.15 

+ 

1.00 

1.52 

+ 10/0 

it. 90 

5.03 

+ 

0.13 

o.i+6 

+    3fo 

5.37 

it. 85 

- 

0,52 

0.37 

-  10/. 

29.66 

29,i)-2 

- 

0,2it 

1.51 

-       lio 

7.55 

7.22 

- 

0,33 

0.59 

-  hi 

3.i+o 

3.00 

- 

0,it0 

0,96 

-  12fo 

6.72 

7.31 

+ 

0,59 

0,56 

+  9/0 

3.28 

3.09 

- 

0,19 

o,3it 

-  6io 

3.30 

3.ii^ 

- 

0,15 

0,39 

-  '^io 

11.63 

ll.8lt 

+ 

0.22 

0,78 

+  2/0 

5.90 

6.03 

+ 

0,lit 

o,i+9 

+  2.io 

Jk.22 

67.56 

- 

6,66 

o.jk 

-    9lo 

26,51 

29.02 

+ 

2,51 

1.95 

+    9lo 

2.60 

2M 

- 

0,17 

0.56 

-  Gio 

78.98 

83.33 

+ 

i^.35 

Q.k6 

+    6/. 

2.63 

2.38 

- 

0.25 

0.29 

-    9lo 

60.97 

67.82 

+ 

6.84 

5.57 

+    llfo 

9.63 

9.26 

- 

0.37 

0,69 

-  kio 

25.01 

2it.l8 

- 

0.83 

i,iti 

-    3lo 

15.31 

li+.l+8 

- 

0,8it 

0,78 

-     5lo 

6.25 

3.99 

- 

2.26 

0,88 

-  36fo 

11.  oU 

13.11 

+ 

2,07 

0,86 

+  19/0 

14.  in 

15.52 

+ 

1.11 

1.01 

+    8/0 

10.97 

10,26 

- 

0.70 

-    6$ 

17.65 

l8.9i+ 

+ 

1.29 

1.16 

+  lio 

**   change  highly  significant 
*  change  significant  (95/°) 


i) 
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Table  7. --Analysis  of  population  changes  based  on  222  comparable  routes 
from  the  Great  Plains  to  the  Mississippi  River,  I967-I968 


Weighted  Mean 

Wei{ 

jhted 

Standard 

Birds 

Per  Route 

Mean 

Error  of  Wtd 

. Percent 

Species 

1967 
0.99 

1968 
0.72 

Difference 

Mean  Dif f . 

Change 

Cattle  Egret 

_ 

0.27 

1.07 

-  28/0 

Turkey  Vulture 

3.lh 

3.21 

- 

0.53 

0.55 

-  Iki 

Red-tailed  Hawk 

0,63 

0.74 

+ 

0.11 

0.15 

+  Hi 

Sparrow  Hawk 

0.k6 

0.56 

+ 

0.11 

0.11 

+  23^0 

Bobwhite 

18.73 

21.37 

+ 

2.64 

1.84 

+   10/0 

Killdeer 

5.04 

6.38 

+ 

1.34 

0.73 

+  26/0 

**Mourning  Dove 

U7.69 

38.26 

- 

9.43 

3.27 

-  20^0 

Yellow-billed  Cuckoo 

5.07 

4.40 

- 

0.67 

0.56 

-  13/0 

Belted  Kingfisher 

0.13 

0.16 

+ 

0.03 

0.07 

+  23/0 

Yellow-shafted  Flicker 

2.88 

3.04 

+ 

0.16 

0.42 

+  5/0 

Red -headed  Woodpecker 

2.3h 

3.15 

- 

0.61 

o.4o 

+  24/o 

Eastern  Kingbird 

7.59 

7.18 

- 

o.4i 

0.83 

-  ^io 

Eastern  Phoebe 

0.9^4- 

0.85 

- 

0.09 

0.18 

-    9lo 

Homed  Lark 

23.Sh 

19.64 

- 

4.20 

2.66 

-   18/0 

Blue  Jay 

5-19 

5.60 

+ 

o.4i 

0.62 

+  Qfo 

Starling 

11. Ill 

13.51 

+ 

2,10 

3.19 

+  18/0 

*Barn  Swallow 

9.89 

12.29 

+ 

2.40 

1.13 

+  24/0 

Purple  Martin 

3.90 

3.89 

- 

0.00 

0.85 

0/0 

Black -capped  Chickadee 

1.01 

0.60 

- 

o.4i 

0.31 

-  4l/o 

Tufted  Titmouse 

3.30 

2.58 

- 

0.72 

0.60 

-  22/0 

House  Wren 

3.20 

3.67 

+ 

0.47 

0.52 

+  15/0 

Carolina  Wren 

2.22 

2.34 

+ 

0.12 

0.49 

+  5f» 

Mockingbird 

2ii.83 

22.75 

- 

2.08 

2.43 

-  8io 

Catbird 

1.19 

1.50 

+ 

0.31 

0.25 

+  26/0 

Brown  Thrasher 

ii.30 

4.12 

- 

0.19 

0.60 

-  ki 

Robin 

8.h3 

9.28 

+ 

0.85 

0.94 

+    lOfo 

Wood  Thrush 

7.55 

7.22 

- 

0.33 

0.59 

-    Mo 

Eastern  Bluebird 

2.81 

2.68 

- 

0.12 

0.26 

-  kio 

Red -eyed  Vireo 

2.77 

2.76 

- 

0.01 

0.54 

oi 

Yellow  Warbler 

2.62 

2.27 

- 

0.35 

0,45 

-  13/0 

Ovenbird 

0.87 

0.99 

+ 

0.12 

0.44 

+  l4/o 

Yellowthroat 

U.9I+ 

5.84 

+ 

0.90 

0.92 

+  18/0 

Yellow-breasted  Chat 

2.07 

2.06 

- 

0.01 

0.41 

oio 

House  Sparrow 

60.23 

56.47 

- 

3.75 

7.28 

-  6/0 

Eastern  Meadowlark 

21.46 

22.77 

+ 

1.32 

2.93 

+  6io 

Western  Meadowlark 

65.28 

64.21 

- 

1.07 

6.85 

-  2/0 

Red -winged  Blackbird 

71.77 

73.93 

+ 

2.16 

6.73 

+  3lo 

Baltimore  Oriole 

2.24 

2.75 

+ 

0.51 

0.38 

+  23/0 

Common  Crackle 

26.43 

30.15 

+ 

3.72 

5.37 

+  14^0 

Brown-headed  Cowbird 

25.04 

23.13 

- 

1.91 

2.67 

-  % 

Cardinal 

17.48 

l4.l6 

- 

3.32 

2.10 

-   19/0 

Indigo  Bunting 

4,50 

4.36 

- 

o.i4 

0.59 

-  3lo 

Dickcissel 

25.05 

23.27 

- 

1.78 

3.28 

-       Ho 

American  Goldfinch 

3.79 

5.13 

+ 

1.34 

0.96 

+  35/0 

Rufous -sided  Towhee 

0.65 

0.81 

+ 

0.16 

0.18 

+  2h<fa 

Lark  Bunting 

20.68 

20.60 

- 

0.08 

6.65 

oi 

Field  Sparrow 

4.60 

4.28 

- 

0.32 

0.70 

-  lio 

Song  Sparrow 

3.54 

4.50 

+ 

0.96 

0.78 

+  27/0 

**  change  highly  significant 
*   change  significant  (95/0) 
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Table  8 . 


Species 


-Analysis  of  population  changes  based  on  802  comparable  routes 
from  the  Great  Plains  to  the  Atlantic  Ocean,  I96T-I968 

Weighted  Mean    Weighted   Standard      Percent  Change 
Birds  Per  Route     Mean   Error  of  Wtd( underscored)  and 

2  Mean  Diff .   Confidence  Limits 


Cattle  Egret 

Bobwhite 
*Killdeer 

Upland  Plover 
*Mouming  Dove 

Turkey  Vulture 

Red -tailed  Hawk 

Sparrow  Hawk 

Yellow-billed  Cuckoo 

Belted  Kingfisher 

Yellow-shafted  Flicker 

Red -headed  Woodpecker 

Eastern  Kingbird 

Eastern  Phoebe 

Horned  Lark 
*Bam  Swallow 

Purple  Martin 

Blue  Jay 

Black-capped  Chickadee 

Tufted  Titmouse 

House  Wren 

Carolina  Wren 

Mockingbird 

Catbird 

Brown  Thrasher 

Robin 

Wood  Thrush 

Eastern  Bluebird 

Starling 

Red -eyed  Vireo 

Yellow  Warbler 

Ovenbird 

Yellowthroat 

Yellow-breasted  Chat 

House  Sparrow 

Eastern  Meadowlark 

Western  Meadowlark 

Red-winged  Blackbird 

Baltimore  Oriole 

Common  Crackle 

Brown -headed  Cowbird 

Cardinal 

Iniigo  Bunting 

Dickcissel 
**American  Goldfinch 

Rufous -sided  Towhee 

Lark  Bunting 

Field  Sparrow 

Song  Sparrow 


1967 

1968 

1+.13 

Difference 

3.W 

+  0,65 

21.59 

23.51 

+  1.92 

3.89 

1+.73 

+  0.81+ 

1.00 

1.05 

+  0.05 

33.5^ 

29.56 

-  3.98 

2.30 

2.19 

-  0.11 

0.39 

0.50 

+  0.11 

0.1+6 

0.58 

+  0.12 

3.70 

3.81 

+  0.11 

0.26 

0.32 

+  0,06 

i^.0i+ 

1+.22 

+  0.19 

2.06 

2.1+3 

+  0.37 

6.19 

5.97 

-  0.22 

1.57 

1.51 

-  0.06 

li+.36 

12.17 

-  2.19 

11.93 

13.77 

+  1.81+ 

5.66 

5.21+ 

-  0.1+2 

10.85 

11.1+3 

+  0.58 

1.18 

1.16 

-  0.02 

^.31 

1+.02 

-  0.28 

3.13 

3.39 

+  0.26 

^.13 

l+.l+O 

+  0.27 

22.53 

21.96 

-  0.57 

3.02 

3.2I+ 

+  0.22 

1+.83 

1+.1+8 

-  0.35 

18.90 

19.21 

+  0.31 

4. 11+ 

3.99 

-  0.15 

2.81 

2.68 

-  0.12 

2+0.87 

1+0.37 

-  0.50 

I1-.72 

5.00 

+  0.28 

2.9I+ 

2.67 

-  0.27 

2.06 

2.05 

-  0.01 

8.23 

8.80 

+  0.56 

3.96 

1+.02 

+  0.06 

67.12 

6I.9I+ 

-   5.18 

23.95 

25.85 

+  1.90 

3^.39 

33.77 

-  0.63 

75.32 

78.56 

+  3-21+ 

2.1+3 

2.57 

+  0,ll+ 

26.1+3 

30.15 

+  3.72 

17.1+5 

16.30 

- 1.15 

21.19 

19.10 

-  2,09 

9.83 

9.35 

-  0,1+8 

15.78 

13.77 

-  2.01 

7.36 

9.06 

+  1.70 

7.1+3 

8,06 

+  0.63 

20.68 

20,60 

-  0.08 

7. 71+ 

7.23 

-  0.51 

10.1+9 

11.62 

+  1.12 

0.79 

-  12fo 

-  2io 

+ 19/0 

+  1+9/0 

1.19 

+    9fo 

+  20/0 

0.1+0 

+  li 

+  22^0 

+  l+2fo 

0.39 

-  i3i 

-  22fo 

+  ^i 

+  83/0 

1.78 

-   12% 

-  lio 

0.31 

-  31/0 

-  12^0 

-     5/» 

+  22/0 

0.08 

+  29fo 

+  70/0 

0.07 

-      5/0 

+  26fo 

+  56/0 

0.31 

-  II+/0 

+     3io 

+  20fo 

O.OI+ 

-     9lo 

+  2% 

+  58/0 

0.27 

-  2io 

+     % 

+  11/0 

0.23 

-    hio 

+  I8i 

+   1+Ofo 

0,1+5 

- 18/0 

-  20fo 

-  35/» 

-  ^i 

+  11/0 

0.13 

-         1+^0 

+  13/0 

1.1+3 

-  15"^ 

+     5/0 

0.76 

+     3/° 

+  15% 

+  28/0 

0.63 

-  19^0 

-      Ho 

+     I+/0 

0.55 

-     5fo 

+     % 

+  15/0 

0.20 

-  35/0 

-  2i 

+  32/0 

0.38 

-  2I+/0 

-    Ho 

+  11/0 

0.32 

-  28fo 

-  ll+/» 

-  15/0 

-  10/0 

"■  "^i 

+  12fo 

0.1+2 

+     7% 

+  27/0 

1.1+1+ 

-     3lo 

+    lOfo 

0.26 

-"  i^ 

+  25/0 

0.35 

-  22/0 

-       Jfo 

+     II0 

0.88 

-     8/0 

+    210 

+  11/0 

0.32 

-  19/0 

-  23/0 

-  17/0 

-  n 

+  12/0 

0.26 

-  ^i 

+  II+/0 

3.19 

^-Wo 

+    ll+fc 

0.39 

-  10/0 

+  ^ 

+  22/0 

0.28 

-  29/0 

-      Wo 

+  10/0 

0,29 

-  29/0 

-  4 

+  2S/0 

0,60 

-  8/0 

-  15/0 

+  1% 

+  2lfo 

0.32 

+    2/0 

+  18/0 

5.21 

-  23fo 

-  ei 

+   8/0 

1.77 

-     7/0 

+  1% 

+  23/0 

3.1+8 

-   12fo 

-  2I0 

+  % 

5.39 

-  10/0 

-  II+/0 

-  6/0 

+  hi 

+  19/0 

0.2I+ 

+  -Wo 

+  25/0 

5.37 

+    ll+fo 

+  M 

1.39 

-  23fo 

-  -% 

+  9/0 

1.27 

-  22/0 

-  10? 

+    2/0 

0.1+9 

-  29^0 

-     5/. 

+  23/0 

1.72 

-  35/0 

+  23/0 

+  9/0 

0.65 

+     5/0 

+  1+1/0 

0,50 

-     % 

+    ^fo 

+  22/ 

6.65 

-  Gio 

0 

+    6/ 

0.5I+ 

-  2iio 

-  2/0 

-       ffo 

+   7/0 

0.69 

+  11/0 

+  2l+/o 

**  change  highly  significant 
*  change  significant  (95?^) 
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Table  9- --Population  indexes  for  selected  species. 
Base  year,  1968 


Central  Region 


Eastern  Region 


Species 

1967 

196F 

1966 

1967 

195F 

Sparrow  Hawk 

81 

100 

91 

78 

100 

Bobwhite 

88 

100 

95 

95 

100 

Killdeer 

79 

100 

90 

89 

100 

Mourning  Dove 

125 

100 

103 

92 

100 

Ye  How -billed  Cuckoo 

115 

100 

106 

72 

100 

Yellow-shafted  Flicker 

95 

100 

95 

96 

100 

Eastern  Kingbird 

106 

100 

108 

100 

100 

Eastern  Phoebe 

110 

100 

80 

101 

100 

Barn  Swallow 

80 

100 

95 

92 

100 

Blue  Jay 

93 

100 

101 

96 

100 

Tufted  Titmouse 

127 

100 

96 

97 

100 

House  Wren 

87 

100 

107 

99 

100 

Catbird 

79 

100 

110 

97 

100 

Brown  Thrasher 

lOl^ 

100 

101 

111 

100 

Robin 

91 

100 

96 

101 

100 

Wood  Thrush 

98 

100 

102 

105 

100 

Eastern  Bluebird 

9h 

100 

120 

113 

100 

Red -eyed  Vireo 

100 

100 

107 

92 

100 

Ovenbird 

87 

100 

109 

105 

100 

Yellowthroat 

85 

100 

101 

98 

100 

Yellow-breasted  Chat 

100 

100 

93 

98 

100 

House  Sparrow 

107 

100 

122 

110 

100 

Cardinal 

123 

100 

9^^ 

103 

100 

Indigo  Bunting 

103 

100 

106 

106 

100 

Dickcissel 

108 

100 

101 

156 

100 

American  Goldfinch 

80 

100 

95 

92 

100 

Rufous -sided  Towhee 

80 

100 

92 

93 

100 

Field  Sparrow 

107 

100 

102 

107 

100 

107 


«  U.   S.   GOVERNMENT    PRINTING  OFFICE  :  1969  O  -  3S9-3BS 


rm 


As  the  Nation's  principal  conservation  agency,  the  Depart- 
ment of  the  Interior  has  basic  responsibilities  for  water, 
fish,  wildlife,  mineral,  land,  park,  and  recreational  re- 
sources. Indian  and  Territorial  affairs  are  other  major 
concerns  of  America's  "Department  of  Natural  Resources." 

The  Department  works  to  assure  the  wisest  choice  in 
managing  all  our  resources  so  each  will  make  its  full 
contribution  to  a  better  United  States  —  now  and  in  the  future. 
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